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EDITORIAL PREFACE 


The Lexicon of Stratigraphy for Britain is being published 
in several parts, in the main each part corresponding with one 
System. The list of parts with the Recorders responsible for the 
compilation of the entries is appended. 


3al. General Introduction, Lists 
and Indexes. 


THE EDITORS. 


*3all. Pre-Cambrian. J.G.C. ANDERSON. 
*Salll. Cambrian. C.J. STUBBLEFIELD. 
*3aIV. Ordovician. W.F. WHITTARD. 
*3aV. Silurian. W.F. WHITTARD. 
*3aVI. Devonian. S. Srmpson. 
3aVII. Lower Carboniferous. T.N. GEORGE. 

*3a VIII. Upper Carboniferous. F.M. TROTTER. 
3aIX. New Red Sandstone. F.W. SHOTTON. 
3aX. Jurassic. D.T. DONOVAN & 

J.E. HEMINGWAY. 
3axI. Cretaceous. W.E. SMITH. 

*3aXII. Palaeogene. D. Curry. 
3aXIII. Neogene and Pleistocene. K.P. OAKLEY. 


An asterisk denotes parts which are published. 


The symbol t before the name of a stratigraphical unit 
indicates that the name is not in current use. 

No maps will be printed. The complicated and rapidly 
changing geology of Britain demands larger-scale maps than can 
be conveniently introduced, other than as multi-folded plates, 
into volumes of the size selected for the Lexicon. Users of the 
volume for Britain, particularly those abroad, are referred to 
Sheets 1 (Scotland) and 2 (England and Wales) of the 1 in 
625000 or about 10 miles to 1 inch geological map of Great 
Britain published by the Geological Survey (2nd Ed., 1957). 

Bibliographic lists will not be included in Volume 3a of the 
Lexicon as complete references are given throughout the text. 
Listed below are specially shortened abbreviations of those titles 
of journals frequently occurring in the current part; otherwise 
titles will be given as in the ‘World List of Scientific Perio- 
dicals’. 


A.M.N.H. Annals and Magazine of Natural History. 

A.S. Advancement of Science. 

B.A.A.S. Rep. - British Association for the Advancement 
of Science, Report. 

B.M. Geol. Bull. Bulletin of the British Museum (Natural 
History), Geology. 

G.M. Geological Magazine. 

1.G.C. International Geological Congress. 

Liverpool Manch. G.J. The Liverpool and Manchester Geological 
Journal. 

M.P.S. Monograph of the Palaeontographical 
Society. 

Mem. G.S.G.B. Memoir of the Geological Survey of 


Great Britain (or of United Kingdom, 
or of England and Wales, or of Scot- 
land). The titles of memoirs are con- 
tracted to the names of towns or 
district contained in them. 


Mem. G.S.G.B., Memoir of the Geological Survey of 

Spec. Rep. Min. Res. Great Britain, Special Report on 
Mineral Resources. 

P. Chester S.N.S. Proceedings of the Chester Society 
of Natural Science (and Literature). 

P. Cottes. N.F.C. Proceedings of the Cotteswold Natura- 
lists’ Field Club. 

P.G.A. Proceedings of the Geologist’ Assoc- 
iation. 

P.G.S. Proceedings of the Geological Society of 
London. 

P. Liverpool G.S. Proceedings of the Liverpool Geological 
Society. 

P.R.S.E. Proceedings of the Royal Society of Edin- 
burgh. 

PERS: Philosophical Transactions of the Royal 
Society. 

P.Y.G.S. Proceedings of the Yorkshire Geological 
Society. 

Q.J.G.S. Quarterly Journal of the Geological Soc- 


iety of London. 
Summ. Prog.G.S.G.B. Summary of Progress of the Geological 
Survey of Great Britain. 


T. Edin. G.S. Transactions of the Edinburgh Geologi- 
cal Society. 

T.G.S. Transactions of the Geological Society of 
London. 

T.G.S. Glas. Transactions of the Geological Society of 
Glasgow. 

T.R.S.E. Transactions of the Royal Society of 


Edinburgh. 


5 


The entries for the Silurian stratigraphical units have been 
prepared by Dr. M.L.K. CURTIS (M.L.K.C.), Dr. P.R. Evans 
(P.R.E.), Dr. A. Lamont (A.L.), Dr. J.D. Lawson (J.D.L.) and 
Prof. W.F. Wurrrarp (W.F.W.). 

The Council of the Geological Society of London voted a 
grant to meet most of the cost of materials. The Stratigraphical 
Index was prepared by Miss S.E. LACK. 


SILURIAN SYSTEM 


Type-area: Welsh Borderland and South Wales. 


Mourcutson (R.I.), 1833. On the sedimentary deposits which 
occupy the western parts of Shropshire and Herefordshire..., 
P.G.S., 1 (31), 474-77, divided the ‘Transition rocks or Fossili- 
ferous Grauwacke’, contained between the Old Red Sandstone 
and Primeval rocks, into six formations. After a further 
summer’s work, and in a paper read before the Geological Soc- 
iety of London on January 22, 1834, Murcutson (R.I.), 1834. On 
the structure and classification of the Transition Rocks of Shrop- 
shire, Herefordshire and part of Wales..., P.G.S., 2 (34), 13, 
substituted a fourfold classification named, in descending strati- 
graphical order, (i) Ludlow rocks, (ii) Wenlock and Dudley 
rocks, (iii) Horderley and May Hill rocks, (iv) Builth and Llan- 
deilo rocks; these were all included (table facing p. 13) in the 
‘Upper Grauwacke Series’. The term ‘Silurian System’ was 
not created until July 1835 when Murcuison (R.I.), 1835. On the 
Silurian System of rocks, London and Edinb. Phil. Mag., (3), 7, 
48, proposed it as an alternative for the Upper Grauwacke 
Series as being expressive of the deposits which lie between the 
Old Red Sandstone and the slaty rocks of Wales; the four names 
listed above were modified, each group of rocks was claimed to be 
‘distinguished by separate and peculiar organic remains’, and 
the order was renamed (i) Ludlow rocks, (ii) Wenlock limestone 
and shale, (iii) Caradoc sandstones, (iv) Llandeilo flags. 
SepGwick (A.) and Murcuison (R.I1.), 1835. On the Silurian and 
Cambrian Systems, exhibiting the order in which the older sedi- 
mentary strata succeed each other in England and Wales, 
London and Edinb. Phil. Mag., (3), 7, 483, briefly discussed the 
two Systems, and Murcuison stated that there are ‘many distinct 
passages from the lowest member of the “ Silurian system ” 
into the underlying slaty rocks, now named by Professor 
Sepcwick the “ Upper Cambrian” ’. Murcuison’s interpretation 
of the Silurian System did not, at this date, include any rocks 
below the Llandeilo flags, and Sepcwick’s Upper Cambrian 
cropped out in the Berwyn Hills ‘where it is connected with the 
Llandeilo flags of the Silurian system’. MURCHISON (R.1.), 1839. 
The Silurian System..., London, maintaining his fourfold classifica- 
tion, was evidently attempting to place strata underlying the 
Llandeilo flags (where he could recognize them) into the Cam- 
brian, and made another fundamental contribution by publishing 


a well-illustrated volume of fossils characteristic of each forma- 
tion. 
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The controversy which subsequently developed, and which 
divided geological opinion in Britain and elsewhere for more than 
four decades, arose through a variety of reasons of which the 
following may be adjudged as the most important: (i) the Cam- 
brian and Silurian Systems at their initiation included, at first 
unbeknown to their authors, rocks of similar age, but these 
could not be identified and correlated because Sepcwicx’s fossils 
remained virtually undescribed for many years, and the fossils 
which his Cambrian rocks had provided up to about 1845 typically 
occurred in the Silurian System: (ii) Murcutson (R.I.), 1854. 
Siluria..., lst Ed., London, 39-44, extended unjustifiably the limits 
of the Silurian System far below the Llandeilo flags or equiva- 
lents : (iii) Szpewick (A.), 1852. On the classification and nomen- 
clature of the Lower Palaeozoic rocks of England and Wales, 
Q.J.G.S., 8, 136-138; idem, 1855. A synopsis of the classification of 
the British Palaeozoic rocks, London and Cambridge, xx, persisted 
in including the Bala Group in the Upper Cambrian. Accord was 
impossible and no agreement was within reach as to where the 
boundary between the Cambrian and Silurian was to be drawn; 
historically it had been accepted in 1835 by the two major pro- 
tagonists as at the base of the Llandeilo flags, and it is note- 
worthy that Pures (J.), 1855. Manual of Geology : Practical 
and Theoretical, London and Glasgow, 103, was one of the few 
geologists who twenty years afterwards recognized, and accepted, 
this common boundary between the two Systems. The involved 
details and arguments concerning the changing stratigraphical 
levels at which the Silurian or Cambrian Systems were selected 
has been related several times, but the Gordion knot was cut 
by Lapwortu (C.), 1879. On the tripartite classification of the 
Lower Palaeozoic rocks, G.M., (2), 6, 1-15, when he proposed 
a classification into Cambrian, Ordovician and Silurian Systems. 
This proposal can rightly be said not to do justice to the pene- 
trating and masterly analysis of an involved and complex pro- 
blem which, in their different ways, Murcuison and SEDGWICK 
both showed. On the other hand, for more than forty years that 
rapid advance in the understanding of Lower Palaeozoic rocks, 
which should have resulted from Murcuison’s and from Sepc- 
wick’s efforts, was rendered impossible by the intransigence of 
upholders of the contesting, and conflicting, schools of thought. 
Lapwortw’s solution at least permitted later workers to proceed 
with stratigraphical studies, and from it has grown the great 
contributions that have been made to our knowedge of Cambrian, 
Ordovician and Silurian strata, contributions that stand as a 
memorial to Murcuison arid not less to SEDGWICK. 

The main reluctance to accepting Lapwortn’s plan came, 
first, from Marr (J.E.), 1883. The classification of the Cambrian 
and Silurian rocks, Cambridge, who strived to keep the name 
Cambrian for rocks extending up to the Llandovery; this was 
the last serious attempt of the Sedgwickian School to plead for 
the extended meaning of Cambrian System. Secondly, PEACH 
(B.N.) and Horne (J.), 1899. The Silurian rocks of Britain, 1, 
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Scotland, Mem. G.S.G.B., as proponents of the Murchisonian 
School, recognized neither Lapwortu’s threefold classification of 
the Lower Palaeozoic rocks, nor his term Ordovician. They 
divided the Silurian into Upper and Lower and the demarcation 
was taken between the Birkhill Shales (Silurian) and Hartfell 
Shales (Ordovician). It was not until 1902 that Lapwortx’s three- 
fold classification was recognized and adopted by the Geological 
Survey (see Ordovician Fascicule 3aIV, page 7). 


Lapwortu (C.), 1879, op. cit. supra, defined the Silurian 
System as the ‘strata comprehended between the base of the 
Old Red Sandstone and that of the Lower Llandovery’. Much 
indecision has followed regarding the upper limit of the System, 
but agreement has generally been reached in Britain that it 
should nowadays be drawn below the Ludlow Bone-Bed, or at 
the base of the Downton Series or equivalent rocks, WurrTeE (E.I1.), 
1950. The vertebrate faunas of the Lower Old Red Sandstone of 
the Welsh Borders, B.M. Geol. Bull., 1, (3), 51; see also Devonian 
Fascicule 3aVI, pages 4, 36. The lower limit of the Silurian at 
one time included the Conway Castle Grits (Erres (G.L.), 1909. 
The relation of the Ordovician and Silurian rocks of Conway, 
Q.J.G.S., 65, 172, 183) and the Hirnant Beds (Erres (G.L.), 1922. 
The Bala Country: its structure and rock-succession, Q.J.G.S., 
79, 137, 149, 156-7). The fauna listed by Erres, 1909, op. cit., 183, 
is clearly Ashgill in age. Jones (O.T.), 1923. The Hirnant Beds 
and the base of the Valentian, G.M., 60, 514-9, argued that the 
Hirnant Beds belong to the Ordovician System, and Puc (W.J.), 
1929. The geology of the district between Llanymawddwy and 
Llanuwchllyn (Merioneth), Q.J.G.S., 85, 265-74, has shown that 
the Hirnant Beds (Upper Garnedd-wen Beds) are stratigraphically 
older than the zone of Glyptograptus persculptus, which is re- 
cognized as the lowest zone of the Llandovery Series. 


BaRRANDE (J.), 1852-1902. Systéme silurien du centre de la 
Bohéme, Prague and Paris, used Silurian as synonymous with 
Lower Palaeozoic; this usage has been discarded (although it 
found favour with DE LappaRrENT, 1906. Traité de Géologie, Paris, 
765), as should the practice of some Continental authors (which 
has persisted to the present day) when they imply the combined 
Ordovician and Silurian Systems. Furthermore, Gothlandian was 
first adopted by Murcuison (R.I.), 1845. On the Palaeozoic 
deposits of Scandinavia and the Baltic Provinces of Russia..., 
Q.J.G.S., 1, 481, for strata cropping out in Gotland; the term is 
still employed on the Continent mainly through the advocacy 
of MUNIER-CHALMAS and DE LAPPARENT, 1893. Note sur la 
nomenclature des terrains sédimentaires, Bull. Soc. géol. France, 
(3), 21, 443-4, but in their sense the Gothlandian is directly 
comparable with the modern meaning in Britain of the Silurian; 
Gothlandian is a term which should be allowed to fall into disuse. 


(W.F.W.). 
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ABBOTSFORD FLAGS . Silurian : Llandovery Series, Upper 


Type-locality : Abbotsford, about 2 miles west of Melrose, 
Roxburghshire. 


LapwortH (C.), 1870. On the Lower Silurian rocks of Gala- 
shiels, G.M., 7, 206, 208-9, 281, map. The Abbotsford Flags and 
Greywackes consist of rapid alternations of flaggy ‘schists’ with 
shaly partings, often bluish or dark-grey in colour, succeeded by 
more solid-bedded greywackes; a thick band of hard conglom- 
eratic grit occurs at the base. Included in Gala Group. Underlain 
by Moffat Series and overlain by Gala Grits. Fauna includes the 
following species of Monograptus [Graptolithus] : ‘M. colonus’, 
M. lobiferus, ‘M. nilssoni’, M. priodon, M. proteus, M. sedgwicki, 
‘M. triangulatus? and M. turriculatus, together with Rastrites 
linnaei, Dictyonema sp., Orthoceras sp., Peltocaris aptychoides 
and Ceratiocaris sp. 

Although LapwortH (C.) and Wison (J.), 1871, G.M., 8, 460, 
had remarked that the subdivisions of the Gala Group, as origin- 
ally set up in the Galashiels district, are of little value strati- 
graphically, the term Abbotsford Flags has continued to be used 
in some of the memoirs of the Geological Survey for the lowest 
beds of the Gala Group, particularly in the region between Mel- 
rose and Moffat (Pracu (B.N.) and Horne (J.), 1899. The Silurian 
rocks of Britain, 1, Scotland, Mem. G.S.G.B., 57, 81, 202 et seqq.; 
PrIncLE (J.), 1935. British Regional Geology : The South of 
Scotland, 45). 


Distribution : Southern Uplands of Scotland. 
(M.L.K.C.). 


ABERYSTWYTH GRITS (Group) 
Silurian : Llandovery Series, Upper 


Type-area: Aberystwyth district, Cardiganshire. 


Srepewick (A.), 1847. On the classification of the fossiliferous 
slates of North Wales, Cumberland, Westmoreland and Lanca- 
shire, Q.J.G.S., 3, 151-2, 154. The Aberystwyth Group is formed 
of hard, close-grained gritty beds alternating with bands of 
indurated shale and flagstone. 


Kerpine (W.), 1881. The geology of Central Wales, Q.J.G.S., 
37, 142, 149-52. The Aberystwyth Grits consist of beds of hard, 
compact, dark-grey grit or greywacke, and dark shales, rabs, 
and imperfect slates, in strikingly regular alternation. The grit 
beds are about 4-6 in. thick, and on their under surfaces exhibit 
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fucoidal and worm-like markings. Woop (A.) and Smırs (A.J.), 
1959. The sedimentation and sedimentary history of the Aberyst- 
wyth Grits (Upper Llandoverian), Q.J.G.S., 114, 163-95. The 
thickness of the Aberystwyth Grits in the southern part of their 
outcrop is thought to be probably some 4000-5000 ft. Sedimentary 
structures occurring in this formation are described in detail, and 
it is considered that the greywacke beds were deposited from 
turbidity currents in a region within the mud belt. 

The Aberystwyth Grits form part of the Ystwyth Stage. They 
occupy a considerable area in the western part of Cardiganshire 
(see map by Jones (O.T.), 1912, Q.J.G.S., 68, opposite 342), and 
are well exposed along the shores of Cardigan Bay between 
Borth and Llangranog. Similar grits, which form an extensive 
outcrop in the Central Wales Syncline, east of Tregaron, are now 
known as the Cwmystwyth Grits q.v. 

The Aberystwyth Grits are considered to belong to the tur- 
riculatus and crispus Zones (Woop (A.) and Smit (A.J.), 1959, 
Q.J.G.S., 114, 163). Jones remarked that the lowest greywacke 
beds occur between New Quay and Llangranog in the lowest part 
of the turriculatus Zone, whereas the basal beds at the northern 
end of the outcrop, near Borth, are at the very top of that zone or 
even in the succeeding crispus Zone (Jones (O.T.), 1959, 
Q.J.G.S., 114, 191). Fossils are rare, but the following forms have 
been obtained in the Aberystwyth district : Monograptus cf. no- 
difer, M. nudus, M. priodon, M. cf. salteri, M. turriculatus and 
a single specimen of Petalograptus palmeus var. tenuis (JONES 
(O.T.), 1909, Q.J.G.S., 65, 519-20, table 2). 

The most interesting features of the Aberystwyth Grits are 
their great thickness and the occurrence in them of a variety 
of sedimentary structures. The latter, which can be clearly seen ` 
in the fine cliff-sections, throw much light on the origin of 
sediments of the greywacke type (Ricu (J.L.), 1950, Bull. Amer. 
Assoc. Petrol. Geol., 34, 717-41; Kuenen (P.H.), 1953, Verh. K. 
Ned. Akad. Wetensch. Afd. Natuurk., (1), 20, (iii), 24-6, 29-30; 
Woop (A.) and Smrt (A.J.), 1959, Q.J.G.S., 114, 163-95). 


(M.LK.C.). 


(Aberystwyth Grits [Group], continued) 


ACIDASPIS ERINACEUS ZONE 
Silurian : Llandovery Series, Upper 


Type-locality: near the Lower Bridge in Skelgill Beck, 
about 14 miles south-east of Ambleside, Westmorland. 


Marr (J.E.) and Nicuotson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 673-4 et seqq. Blue bedded mudstones. 
Thickness 10 ft. Included in Upper Skelgill Beds. Underlain by 
Monograptus spinigerus Zone and overlain by Browgill Beds. 
The only fossils found in Skelgill Beck are badly-preserved 
ostracods, but in Torvor Beck, west of Coniston Water, the 
following occur abundantly : Lindstrémia sp., Sowerbyella [Lep- 
taena] quinquecostata, Leonaspis [Acidaspis] erinaceus and ` 
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Phacops elliptifrons [P. elegans]. In the Spengill section, near 
Sedbergh, the zone is represented by about 30 ft. of blue mud- 
stones; these contain many calcareous nodular bands towards the 
summit, forming an impure limestone some 10 ft. thick. 

The limestone near the top of the zone in Spengill is called 
the Spengill Limestone q.v. 

Distribution : Lake District and the nearby Sedbergh area. 


(M.L.K.C.). 


ACIDASPIS LIMESTONE ...... Silurian : Wenlock Series 
Type-locality : Trecoed Farm, north of Builth, Radnorshire. 
Jones (O.T.), 1947. The Geology of the Silurian rocks west 

and south of the Carneddau Range, Radnorshire, @.J.G.S., 103, 

5. Two feet of limestone forming the local base of the Wenlock 


Series. 
(P.R.E.). 


T ACIDASPIS ZONE ............ Silurian : Ludlow Series 


Type-area: south-eastern Westmorland and the Craven 
district, Yorkshire. 

Superseded by part of the older group, the Coniston Grits. 

Hucues (T.McK.), 1867. On the Break between the Upper 
and Lower Silurian rocks of the Lake District, G.M., 4, 346-56. 
Zone not described but shown in vertical section no. 4 on p. 351. 

Hucues (T.McK.), 1894. Observations on the Silurian Rocks 
of North Wales, P. Chester S. N. S., 4, 141-60. Dark-grey sandy 
mudstone breaking into short prismatic fragments. Bed confined 
to one very limited horizon, characterized by Acidaspis hughesit. 
Overlain by Howgill Beds and underlain by Winder Grit. A 
fossiliferous mudstone at Pont Lawnt, Denbighshire, with Acid- 
aspis hughesii is correlated with the Acidaspis Zone of West- 
morland (p. 149). It occurs at the base of the Bodfari Beds over- 
~ lying the Moel Fammau Sandstones. 
(J.D.L.). 


ACINACES ZONE. 


See: Monograptus acinaces Zone. 


ACUMINATUS SHALES 
Silurian: Llandovery Series, Lower 
. Type-locality : River Clywedog section, near Glyn Factory 
and Rhyd-y-gwreiddyn, and about 14-13 miles north-west of 
Llanidloes, Montgomeryshire. 
Jones (W.D.V.), 1945. The Valentian succession around 
Llanidloes, Montgomeryshire, Q.J.G.S., 100, 315-7, 320, opposite 
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(Acuminatus Shales, continued) 


330. Mudstones and shales. The lower part of the succession 
consists of equal proportions of dark shaly mudstones and darker 
laminated shales, but in the upper part the mudstones become 
thicker and lighter in colour. Thickness estimated at 1200 ft. 
Included in Lower Clywedog Stage. Underlain by Persculptus 
Mudstones and overlain by Monograptus Beds. Assigned to acu- 
minatus Zone. Fauna: Climacograptus medius, C. scalaris var. 
normalis, Diplograptus modestus, D. modestus var. parvulus and 
Akidograptus acuminatus. 


Distribution : Llanidloes district, Montgomeryshire. 
(M.L.K.C.). 


ACUMINATUS ZONE. 


See : Akidograptus acuminatus Zone. 


AKIDOGRAPTUS ACUMINATUS ZONE 
Silurian: Llandovery Series, Lower 


Type-locality : Dobb’s Linn, west of Birkhill Cottage, and 
about 94 miles north-east of Moffat, Dumfriesshire. 


Lapwortu (C.), 1878. The Moffat Series, Q.J.G.S., 34, 250, 
252 et seqq., 318-20, figs. 28-9. At the type-locality the Diplo- 
graptus acuminatus Zone consists of black and grey shivery 
shales, weathering down into yellow flakes; the basal seam is a 
tough shale, deep drab or ginger-bread coloured, crowded with 
Climacograptus. Included in Lower Birkhill Shales. Underlain by 
Dicellograptus anceps Zone (Upper Hartfell) and overlain by 
Diplograptus vesiculosus Zone. Fauna: Climacograptus scalaris 
var. normalis, Orthograptus [Diplograptus] vesiculosus (rare), 
Akidograptus [Diplograptus] acuminatus and Dimorphograptus 
elongatus. 

Two different meanings of the term Akidograptus acumi- 
natus Zone are in common use. Some geologists include in this 
zone all the strata from the base of the Lower Llandovery to 
the base of the Orthograptus vesiculosus Zone. Others, follow- 
ing O.T. JonEs, divide these strata into the Glyptograptus 
persculptus Zone below and the Akidograptus acuminatus Zone 
above. Erres (G.L.), 1925, G.M., 62, 344-5, maintained that the 
persculptus and acuminatus Zones should be united because of 
the difficulty of separating them in some areas. 

In the Southern Uplands of Scotland the term acuminatus 
Zone is still generally used in the sense in which it was originally 
defined by Lapwortu, as indicated above. Jones (O.T.) and 
Pucu (W.J.), 1916, Q.J.G.S., 71, 382, considered that the tough 
drab or ginger-bread coloured shale, about 6 in. thick, described 
by LapwortH as occurring at the base of the acuminatus Zone 
at Dobb’s Linn, corresponds to the persculptus Zone of Central 
Wales. Details of the faunal sequence in the acuminatus Zone 
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at Dobb’s Linn are given by Davies (K.A.), 1929, G.M., 66, 21-4. 
The acuminatus Zone has been recognized at many localities in 
~ the Southern Uplands, from the Fountainhall area (Midlothian) 
_ in the north-east to Wigtownshire in the south-west (PEacH (B.N.) 
and Horne (J.), 1899. The Silurian rocks of Britain, 1, Scotland, 
Mem. G.S.G.B., 81, 97 et seqq.). 

In the Lake District the term acuminatus Zone has been 
applied to mottled pyritous shales, 2 ft. 6 in. thick, which form 
part of the Lower Skelgill Beds; these shales occur in the Brow- 
gill section, near Stockdale, and are considered to represent the 
Atrypa flexuosa Zone of Skelgill and other Lake District loca- 
lities (Marr (J.E.) and NicuHotson (H.A.), 1888, Q.J.G.S., 44, 
679-80, 707). 

In Wales this term is now generally employed in the restric- 
ted sense in which it was first used by Jones (O.T.), 1909, 
Q.J.G.S., 65, 468, 482, 504, at Pont Erwyd (Cardiganshire) — the 
lowest Llandovery strata there being separated off as the Glypto- 
graptus persculptus Zone, and the succeeding strata (up to the 
base of the Monograptus atavus Zone) being referred to as the 
acuminatus Zone. The acuminatus Zone of Pont Erwyd, as thus 
restricted by Jones, consists of flags, shales and grits (part of 
_ Eisteddfa Group) containing Climacograptus medius, C. scalaris 
var. normalis, Orthograptus cf. truncatus, Diplograptus modestus, 
- D. modestus var. diminutus, Glyptograptus cf. sinuatus, Akido- 


=~ graptus [Cephalograptus?] acuminatus and Dictyonema sp. 


- Near Machynlleth (Montgomeryshire) the acuminatus Zone 
= consists of shales with gritty bands (part of Cwmere Group), 

probably about 130 ft. thick (Jones (O.T.) and Pucu (W.J.), 1916, 
- Q.J.G.S., 71, 346, 352-3). At Llanidloes (Montgomeryshire) it is 
represented by the Acuminatus Shales, having an estimated 
thickness of 1200 ft. (Jones (W.D.V.), 1945, Q.J.G.S., 100, 315-7). 
Between Abergwesyn and Drygarn (Breconshire), 500-540 ft. of 
strata are assigned to this zone (Davies (K.A.), 1926, Q.J.G.S., 
82, opposite 442, 443, 453). 

(M.L.K.C.). 


ALLT-GOCH GRIT ... Silurian: Llandovery Series, Lower 


Type-locality : Allt-géch, about 14 miles south-south-west 
of Llanfyllin, Montgomeryshire. 

Wenn (C.B.) et al., 1929. Oswestry, Mem. G.S.G.B., 66, 68, 73. 
- Massive greenish-grey grit, with a calcareous basal conglomerate 
~ developed locally. Thickness probably about 20 ft. Included in 
- Lower Llandovery. Underlain by Ashgillian rocks, and overlain 
by shelly mudstones and hard siltstones (Lower Llandovery). 
Fauna: ‘Favosites cf. fibrosa’, ‘Petraia’ sp. and a few poorly 
preserved brachiopods. 

Distribution : Llanfyllin district, Montgomeryshire. 


(M.L.K.C.). 
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ALONIENSIS ZONE. i 


See : Ampyx aloniensis Zone. 


AMPYX ALONIENSIS ZONE .. Silurian: Llandovery Series 


Type-locality : near the Lower Bridge in Skelgill Beck, about 
14 miles south-east of Ambleside, Westmorland. 


Marr (J.E.) and Nicuotson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 673 et seqq. At the type-locality this zone 
consists of blue mudstones, 4 ft. 6 in. thick, with two lines of 
calcareous nodules in the upper part. Included in Upper Skelgill 
Beds. Underlain by Monograptus clingani Band and overlain by 
Monograptus spinigerus Zone. Fauna includes Ampyzx aloniensis, 
Aristoharpes judex [Harpes angustus and H. judex], Proetus 
brachypygus, Phacops elliptifrons var. glaber [P. elegans var. 
glaber] and Cheirurus bimucronatus var. acanthodes. 


Distribution : Lake District. 
(M.L.K.C.). 


+ ANTHRACITIC SCHISTS 
Ordovician: Caradoc and Ashgill Series and 
Silurian : Llandovery Series 
Superseded by Moffat Series. 


Harkness (R.), 1855. On the Anthracitic Schists and the 
fucoidal remains occurring in the Lower Silurian rocks of the 
south of Scotland, Q.J.G.S., 11, 468-73. Black shales, with anthra- 
citic laminae, containing abundant graptolites. 


r 


(M.L.K.C.). 


+ARCO WOOD FLAGS .......... Silurian : Ludlow Series 


Type-locality : Arco(w) Wood, near Horton-in-Ribblesdale, 
Yorkshire. 

Superseded by, and included in, Austwick Grit or Studfold 
Sandstone; never in common usage. 

Hucues (T. McK.), 1894. Observations on the Silurian rocks 
of North Wales, P. Chester S. N. S., 4, 141-60. Flags overlain 
by the Studfold Sandstone and underlain by the Austwick Grit: 
equivalent to the Leck Beck Flags. 


(J.D.L.). 


ARDWELL GROUP .... Silurian: Llandovery Series, Upper 


Type-locality : near Ardwell Point, about 7 miles south-east 
of Port Patrick, The Rinns of Galloway, Wigtownshire. 


GEKE (A.), 1873. Western Wigtownshire, Mem. G.S.G.B., 
(Scotland), explanation of sheet 3, 10-11. A series of hard, well- 
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bedded greywackes and grits, with bands of hard shale or slate. 
The rocks have a prevailing reddish or brownish hue, especially 
on weathered surfaces; the shales are grey, red or purple, and 
frequently cleaved. Fossils are unrecorded, except obscure mark- 
ings like Protovirgularia. 

Ardwell Group is a term formerly used by the Officers of 
the Geological Survey for beds which crop out in the Southern 
Uplands of Scotland, particularly in Wigtownshire and Kirkcud- 
brightshire (Mem. G.S.G.B. (Scotland), explanation of sheet 3 
(1873), 10-11; sheet 4 (1878), 9-10; sheet 9 (1877), 9-10). These 
beds are now considered to form the uppermost portion of the 
Gala Group, and to be equivalent to the Hawick Rocks of Rox- 
burghshire (Lapworts (C.), 1889, G.M., (3), 6, 66, 68, opposite 69; 
Peacu (B.N.) and Horne (J.), 1899. The Silurian rocks of Britain, 
1, Scotland, Mem. G.S.G.B., 81, 213-5). 

(M.L.K.C.). 


ARENACEOUS BEDS ... Silurian: Llandovery Series, Upper 


Type-area: extending from near The Wrekin, south-west- 
wards through the villages of Sheinton, Kenley, Church Preen, 
and Plaish, Shropshire. 


WuitTarD (W.F.), 1925. Notes on Valentian rocks in Shrop- 
shire, P.G.A., 36, 379. Conglomerates, grits, arkoses and sand- 
stones. Thickness 200 ft. at Kenley, but north-eastwards the 
deposits become thinner and finer-grained, and at Sheinton 
Brook consist of 45 ft. of grits and sandstones. The fauna is 
scanty, but includes ‘Favosites fibrosa’, Lingula cf. bechei, L. 

í crumena, Camarotoechia [Rhynchonella] cf. llandoveriana and 
Plagiorhyncha [Camarotoechia] decemplicata. 

The Arenaceous Beds of Shropshire are known also as the 
Kenley Grit q.v. In the type-area these rocks rest unconformably 
on various subdivisions of the Tremadoc and Caradoc Series, and 
are overlain by the Pentamerus Beds (WuHiTTAaRD (W.F.), 1928, 
Q.J.G.S., 83, 738-41, map). Farther west, in the Longmynd- 
Shelve and Breidden outcrops, the Arenaceous Beds cannot be 
differentiated from the Pentamerus Beds in all areas; conse- 
quently, they are there included in the Pentamerus Beds and 
referred to as the ‘Arenaceous Phase’ of the Pentamerus Beds. 
Along the south-eastern flank of the Longmynd, between Little 
Stretton and Plowden, the rocks of the Arenaceous Phase show 
various alongshore structures, such as pebble-beaches, pebble- 
bars, pebble-banks, and sea-stacks (WuiTtarD (W.F.), 1932, 


Q.J.G.S., 88, 861-2 et seqq., maps). 
(M.L.K.C.). 


+ ARGENTEUS MUDSTONES 
Silurian : Llandovery Series, Middle 
Type-locality : near the Lower Footbridge in Skelgill Beck, 
about 14 miles south-east of Ambleside, Westmorland. 


16 ; 
(Argenteus Mudstones, continued) 


Superseded by Monograptus argenteus Zone. 

Marr (J.E.), 1878. On some well-defined life-zones in the 
lower part of the Silurian (Sedgwick) of the Lake-District, 
Q.J.G.S., 34, 877-8. A band of graptolitic mudstones, 8 in. thick, 
characterized by the occurrence of Monograptus argenteus. 

(M.L.K.C.). 


ARGENTEUS ZONE. 


See : Monograptus argenteus Zone. 


ATAVUS ZONE. 


See : Monograptus atavus Zone. 


ATRYPA FLEXUOSA ZONE 
Silurian: Llandovery Series, Lower 


Type-locality: near the Lower Bridge in Skelgill Beck, 
about 14 miles south-east of Ambleside, Westmorland. 


Marr (J.E.) and Nicuotson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 660-1 et seqq. A tough bed of impure, 
compact limestone, having a mottled appearance and containing 
pyrite. Thickness 1 ft. at the type-locality. Included in Lower 
Skelgill Beds. Underlain by Ashgill Shales and overlain by 
Dimorphograptus confertus Zone. Fauna includes Climacograp- 
tus scalaris var. normalis [C. normalis], Atrypa flexuosa, Stroph- 
omena and Homalonotus (?). Represented in the Browgill section 
by the Diplograptus acuminatus Zone consisting of 2 ft. 6 in. 
of mottled pyritous shale, somewhat calcareous in places. 

MarR (J.E.), 1925, Q.J.G.S., 81, 121, remarked that the Atrypa 
flexuosa Zone may eventually have to be removed from the 
Stockdale Shales, and placed at the top of the Ashgill Series. 

Distribution : Lake District. 

(M.L.K.C.). 


ATRYPINA BEDS i.l. daune Silurian : Ludlow Series 
Type-locality : Builth Wells, Breconshire. 


Straw (S.H.), 1937. The Higher Ludlovian rocks of the 
Builth District, Q.J.G.S., 93, 406-56. Middle faunal subdivision of 
the Wilsonia Shales q.v. with abundance in layers of a small 
Atrypina-like form. Overlain by the Lower Lingula lata Beds 
and underlain by the Pterinea tenuistriata Beds. 


(J.DL.). 
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l T AUSTWICK FLAGS ........... Silurian: Wenlock Series 
Type-locality : Crummack Dale, near Settle, Yorkshire. 
Superseded partly by Austwick Flags and Grits q.v. 
Hucues (T. McK.), 1906. Ingleborough, Pt. IV. Stratigraphy 

and Palaeontology of the Silurian, P.Y.G.S., 16, 53. Flags with 
grits underlain by the Pale Slates and succeeded by the Aust- 
wick Grits. 

(P.R.E.). 


AUSTWICK FLAGS AND GRITS .. Silurian : Wenlock Series 
Type-locality : Crummack Valley, near Settle, Yorkshire. 


Kine (W.B.R.) and Witcockson (W.H.), 1934. The Lower 
Palaeozoic rocks of Austwick and Horton-in-Ribblesdale, 
Yorkshire, Q.J.G.S., 90, 21. The Austwick Flags and Austwick 

- Grits (Hucmes, 1906) are grouped together due to difficulty in 
separation by mapping. 700-800 ft. of flags and greywackes, 
overlying the Phacops elegans Limestone and succeeded by the 
Horton Flags. They contain fauna of the Cyrtograptus murchisoni 
and Monograptus riccartonensis Zones. Considered equivalent to 
the Brathay Flags, map p. 28. 

(P.R.E.). 


_tTAUSTWICK GRIT ............. Silurian : Wenlock Series 
Type-locality : Austwick Beck, near Settle, Yorkshire. 
Superseded partly by Austwick Flags and Grits q.v. 

Marr (J.E.), 1881. On Some Sections in the Lower Palaeozoic 
rocks of the Craven District, P.Y.G.S., 7, 398. A name for the 
grits overlying the Pale Blue Flags, the latter containing Mono- 
graptus priodon, M. vomerinus as described by Hucues (T. McK.), 
1867, G.M., (1), 4, 355. 

Hucues (T. McK.), 1906. Ingleborough, Pt. IV. Stratigraphy 
and Palaeontology of the Silurian, P.Y.G.S., 16, 55. Grits and 
flagstones overlying the Austwick Flags and succeeded by the 


Horton Flags. 
(P.R.E.). 


AYMESTR(E)Y LIMESTONE ..... Silurian : Ludlow Series 
Type-locality : Aymestrey, Herefordshire. 
Murcuison (R.I.), 1834. On the Structure and Classification 
of the Transition Rocks of Shropshire, Herefordshire and part 
of Wales, P.G.S., 2, 13-18, (reprinted in Phil. Mag., (3), 4. 370-5). 
Table to face page 13 defines the unit as ‘subcrystalline or gray 
and blue argillaceous limestone’ with Conchidium [Pentamerus] 
knightii, Atrypa sp., Sphaerirhynchia [Terebratula] wilsoni and 
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(Aymestry Limestone, continued) Í 


corals. Alternative name of Sedgeley Limestone q.v. Overlain by 
Upper Ludlow rock, underlain by Lower Ludlow rock. 


Mourcuison (R.I.), 1833. On the sedimentary deposits which i 


occupy the western parts of Shropshire and Herefordshire ...., 
P.G.S., 1, 474-7, the limestone of Aymestrey (spelt with the 
second ‘e’ as in the correct spelling of the village name) is named 
as being equivalent to the Wenlock Limestone, which is classified 
in the Ludlow formation as its central member. 


Mourcuison (R.1.), 1839. The Silurian System...., 1, London, 
201, again described the Aymestry Limestone, map. 

Erres (G.L.) and Sater (I.L.), 1906. On the highest Silurian 
rocks of the Ludlow District, @.J.G.S., 62, 195-222. Further des- 
cription of the Aymestry or Conchidium Limestone which is 
made the lower member of the Aymestry Group. Fauna, Map, 
Literature. ALEXANDER (F.E.S.), 1936. The Aymestry Limestone 
of the Main Outcrop, Q.J.G.S., 92, 103-115. Described the litholog- 
ical and faunal characters of the limestone and showed that 
the base is diachronic. Fauna, p. 107, map. 

(J.D.L.). 


AYMESTRY GROUP (Stage) .... Silurian: Ludlow Series 

Type-locality : Aymestrey, Herefordshire. 

Erres (G.L.) and Starter (I.L.), 1906. The highest Silurian 
rocks of the Ludlow District, Q.J.G.S., 62, 195-222. Used by 
ELLES and SLATER to include both the Aymestry Limestone and 
the succeeding Dayia Shales. Overlain by the Upper Ludlow 
Group and underlain by the Lower Ludlow Shales. 


Watts (W.W.), 1925. The Geology of South Shropshire, ` 


P.G.A., 36, 321-63, referred to the Aymestry Stage as including 
the Aymestry Limestone and the Dayia Shales. 
(J.D.L.). 


BAILEY HILL BEDS ............ Silurian : Ludlow Series 


Type-locality : Bailey Hill, 3 miles west of Knighton, Rad- 
norshire. 


Howtanp (C.H.) in Lawson (J.D.) et al., 1956. The Ludlovian 
rocks of the Welsh Borderland, A.S., 12, 563-70. About 3500 
feet of siltstones with Sphaerirhynchia wilsoni common in the 
lower part, becoming rarer in the middle, and common again in 
the upper part. Dalmanella orbicularis and Dayia navicula are 
common throughout. The top hundred feet are more shaly with 
fewer shells and more spinose graptolites, including Monograptus 
leintwardinensis. 
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Hortan (C.H.), 1959. The Ludlovian and Downtonian rocks 
of the Knighton district, Radnorshire, Q.J.G.S., 114, 449-82. A 
remarkably uniform and thick group of siltstones, some shaly but 
many thicker, flaggy and even massive; the lithology is separable 
into the following five components: (1) Smoothly bedded, more 
or less striped, calcareous shaly siltstones. (2) Smoothly bedded, 
more or less striped, calcareous flaggy siltstones. (3) Irregularly 
bedded and irregularly fracturing thin flaggy siltstones uniform 
in appearance and not apparently calcareous. (4) Hard, compact, 
_ calcareous, flaggy or massive siltstones which may be uniform 
and well-jointed or may show a faint banding: the banding may 
be undulating and often contorted. (5) Bands a few millimetres to 
several centimetres thick of shelly fossils, more or less broken; 
weathering to a dark yellowish-brown rottenstone. The com- 
ponents (1) and (2) are commonest in the top hundred feet or so. 
Overlain by the Knucklas Castle Beds. Underlain by the Lower 
Ludlow graptolitic shales. 

Fauna: Sphaerirhynchia wilsoni (diagnostic form) common 
in the lower part, rare in the middle and common in the upper 
part. Dalmanella orbicularis abundant in the lower and middle 
parts but a little less so at the top. Camarotoechia nucula and 
Dayia navicula common throughout but especially in the upper 
beds. Whitfieldella canalis has been found in the upper beds 
~ only. Monograptus bohemicus occurs in the lower beds, M. chi- 
~ maera var. semispinosus in the middle beds and M. leintwardin- 

ensis in the uppermost beds. 
(J.D.L.). 


-_+BALMAE GROUP .............. Silurian : Wenlock Series 


Type-locality : south-east shore of Kirkcudbright Bay, Kirk- 
cudbrightshire. 


Superseded by Riccarton Beds q.v. 


Sepewicx (A.), 1850. The Geological Structure and Relations 
- of the Frontier Chain of Scotland, B.A.A.S. Rep., 103. Described 
as the highest group of Silurians of the Southern Highlands. They 
overlie the North Girvan Group. 

(P.R.E.). 


BANNISDALE SLATES (Beds, Series) 
Silurian : Ludlow Series 


Type-locality : Bannisdale, Westmorland. 


One-inch to the mile map (Old Series sheet 98 S.E.) of 
Kirkby Lonsdale and Kendal, 1869, G.S.G.B. Map shows Bannis- 
dale Slates (of Wenlock Shale and Lower Ludlow age) between 
the outcrops of Coniston Grits and Kirkby Moor Flags; no 
description published until 1872. Avetine (W.T.), Hucues (T. 
McK.) and Tiwwpeman (R.H.), 1872. Kirkby Lonsdale and Kendal, 
- Mem. G.S.G.B. (Old Series one-inch map sheet 98 S.E.). ‘The 
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(Bannisdale Slates [Beds, Series], continued) } 
Lower Ludlow Rocks are locally known as Bannisdale Slates’. 
Described as sandy mudstones with thin bands of sandstone; l 
extensively but roughly cleaved. Fossils very scarce but include 
Dayia [Rhynchonella] navicula. Suggested that the name be 
restricted to a series of dark-blue flags which are considered to 
be of Wenlock age but the suggestion has never been adopted. 


AvELINE (W.T.) and Hucues (T. McK.), 1872. Kendal, Sedbergh, 
Bowness and Tebay, Mem. G.S.G.B. (Old Series one-inch map 
sheet 98N.E.), 1st Ed. It is stated that the name was given by 
SrepGwick but no reference has been found in any of his publicat- 
ions and it may have been an unpublished field name. Thickness 
about 5200 feet. AveLINE (W.T.), Hucues (T. McK.) and STRA- 
HAN (A.), 1888. Kendal, Sedbergh, Bowness and Tebay, Mem. 
G.S.G.B. (Old Series one-inch map sheet 98 N.E.), 2nd Ed. More 
details on fauna (see p. 60) : fossils rare but include Orthoceras 
spp., graptolites, crinoid and starfish remains, Calymene, Pha- 
cops, Proetus, Chonetes striatellus, Dayia navicula, Leptostrophia 
(Strophomena) filosa. Marr (J.E.), 1892. On the Wenlock and 
Ludlow Strata of the Lake District, G.M., (3), 9, 534-41. Bannis- 
dale Slates equivalent to the zone of Monograptus leintwardinen- 
sis. The passage beds into the succeeding Kirkby Moor Flags 
include the Calcareous Beds and Starfish Beds qq.v. of Marr’s 
table (p. 534). It is stated that the name was given by SEDGWICK 
but it may have been used by him in the field or in unpublished 
manuscript. 


(J.D.L.). 


BANNOCK ROCK ...... Silurian : Llandovery Series, Upper 


LapwortH (C.), 1876. In Catalogue of the Western Scottish ` 
fossils, Glasgow, 8, 10. A coarse conglomerate occurring in the 
Gala Group near Moffat (Dumfriesshire). 


(M.L.K.C.). 


BARGANY GROUP .... Silurian: Llandovery Series, Upper 


Type-localities : (1) near the foot of Penwhapple Glen, about 
23 miles east of Girvan, and (2) Bargany Burn (or Lauchlan 


Burn), south of Bargany House, and about 33 miles east-north- 
east of Girvan, Ayrshire. 


Lapwortu (C.), 1882. The Girvan succession, QJ.G.S., 38, 
654-6, 660, maps. Pale flagstones and shales. Thickness 700 ft. 
Included in Dailly Series. Underlain by Penkill Group. Junction 
with the overlying rocks is faulted, but in the generalized succes- 
sion this group is shown as being succeeded by the Straiton 
Group. Subdivided into Glenfoot Beds below and Blackwood 
Beds above qq.v. 


Distribution : Girvan district, Ayrshire. 
(M.L.K.C.). 
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- BARR LIMESTONE ............ Silurian: Wenlock Series 


Type-locality : Hay Head, near Walsall, Staffordshire. 


Jukes (J.B.), 1859. The South Staffordshire Coalfield, 2nd 
Ed., Mem. G.S.G.B., 108. Name for local development of Wool- 
hope Limestone, Fauna, p. 112. 


Butter (A.J.), 1937. Silurian and Cambrian rocks encount- 


ered in a Deep Boring at Walsall, South Staffordshire, G.M., 


74, 241-57. A grey limestone considered equivalent to the 


_ Barr Limestone is underlain by grey shales with Cyrtograptus 


murchisoni, thus putting the local base of the Wenlock Series at 
least 36 ft. below the limestone. 
(P.R.E.). 


- BARREN BAND .............. Silurian : Llandovery Series 


Type-locality: near the Lower Bridge in Skelgill Beck, 
about 14 miles south-east of Ambleside, Westmorland. 

Marr (J.E.) and NicHotson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 671-2 et seqq. Blue mudstones. Thickness 


_ 4 ft. Included in Middle Skelgill Beds. Underlain by Monograptus 


convolutus Zone and overlain by Monograptus clingani Band. 


_ Fossils are rare but the following have been found: Sower- 


byella [Leptaena] quinquecostata, Meristina obtusa [Whitfield- 
ella tumida] (?) and a phyllopod spine. 


Distribution : Lake District. 
(M.L.K.C.). 


+ BARREN BASEMENT SHALES 
Silurian : Llandovery Series, Upper 


Type-locality : Buildwas Park, 24 miles north of Much Wen- 


; lock, Shropshire. 


Superseded by Purple Shales or Hughley Shales. 


Cossor (E.S.), 1900. Church Stretton, Shrewsbury, 1, 32-3. 
A new name for the Basement Beds q.v. of Davmson and Maw. 


(M.L.K.C.). 


BARREN SHALES (of Pembrokeshire) 
Silurian : Llandovery Series 


Type-locality : Haverfordwest district, Pembrokeshire. 
Jones (O.T.), 1921. The Valentian Series, Q.J.G.S., 77, 161, 


‘170. A group of greenish, occasionally purple, rubbly unfossilif- 


erous mudstones, which: pass down conformably into the Gas- 
works Sandstone. 

The base of the Uzmaston Beds (Millin Stage) had previously 
been taken at the bottom of this group (STRAHAN (A.) et al., 1914. 
South Wales Coalfield, XI, Haverfordwest, Mem. G.S.G.B., 


22 . l 
(Barren Shales [of Pembrokeshire], continued) 


81), but Jones suggested that these beds should be included 
in the Haverford Stage, and that the boundary between the 
Haverford and Millin Stages should be drawn between the 
Barren Shales and a group of sandy pebbly beds which succeeds 
them. 


Distribution : Haverfordwest district, Pembrokeshire. 
(M.L.K.C.). 


BARREN SHALES (of Long Mountain) 
Silurian : Ludlow Series 


Type-area: Long Mountain, Montgomeryshire. 


Das Gupta (T.), 1932. The Salopian Graptolite Shales of 
the Long Mountain and similar rocks of Wenlock Edge, P.G.A., 
43, 325-63. Thinly-bedded hard sandy flags and shales; yellow- 
ish brown in colour. Form upper divisions of the Aymestry Stage 
in the Long Mountain. Overlain by Upper Ludlow Stage (shales 
and flags) and underlain by zone of Monograptus leintwardinen- 
sis. Contain few fossils but occasional Orthoceras spp. and 
Cardiola spp. These beds were called Dayia Shales q.v. by 
Austin (J.E.), 1925. Notes on the highest Silurian rocks of the 
Long Mountain, P.G.A., 36, 381-2. 

(J.D.L.). 


BASAL CONGLOMERATE 
Silurian : Llandovery Series, Lower 


Type-area : Haverfordwest and Narberth district, Pembroke- 
shire. 


STRAHAN (A.) et al. 1914. South Wales Coalfield, XI, Haver- 
fordwest, Mem. G.S.G.B., 77-8 et seqq. A coarse conglomerate 
occurring locally in the lower part of the Basement Beds (Haver- 
ford Stage). The conglomerate is impersistent and varies in 
position; it is best developed near Robeston Wathen where it 
reaches a thickness of over 100 ft., but diminishes to 18 in. in 


some sections, and is absent in several sections south and east , 
of Narberth. . 


Distribution : Haverfordwest and Narberth districts, Pem- 
brokeshire. 


(M.L.K.C.). 


BASEMENT BEDS (of Dudley) .. Silurian: Wenlock Series 
Type-locality : Wren’s Nest, Dudley, Worcestershire. 
Butter (A.J.), 1939. The Stratigraphy of the Wenlock Lime- 

stone of Dudley, Q.J.G.S., 95, 39-72. Impersistent, irregular lime- 

stones and shales, 10 ft. thick, in the Lower Wenlock Limestone 


at Dudley; overlain by the Lower Quarried Limestone and 
underlain by Wenlock Shale. 


(P.R.E.). 
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_ BASEMENT BEDS (of Pembrokeshire) 


Silurian: Llandovery Series, Lower 
Type-locality : Haverfordwest district, Pembrokeshire. 


Strawn (A.) et al., 1914. South Wales Coalfield, XI, Haver- 
fordwest, Mem. G.S.G.B., 77-8, 81 et seqq. Black shales and 
black flaggy mudstones. A coarse conglomerate (Basal Conglom- 
erate) occurs locally in the lower part, and a persistent fine- 
grained sandstone (Cethings Sandstone) occurs in the upper part. 
Thickness shown in generalized succession as being about 300 ft. 
Included in Haverford Stage. Underlain by Slade and Redhill Beds 
(Bala Series) and overlain by Cartlett Beds. 


Distribution : Haverfordwest and Narberth districts, Pem- 
brokeshire. 
(M.L.K.C.). 


BASEMENT BEDS (of Shropshire) 
Silurian : Llandovery Series, Upper 

Type-locality : Buildwas Park, 24 miles north of Much Wen- 
lock, Shropshire. 

Superseded by Purple Shales or Hughley Shales. 

Davipson (T.) and Maw (G.), 1881. Notes on the physical 
character and thickness of the Upper Silurian rocks of Shropshire, 
with the Brachiopoda they contain grouped in geological horizons, 
G.M., (2), 8, 104, 106, 108. The Basement Beds (also called Build- 
was Park Beds or Lowest Wenlock Shales) consist of barren 
shales, 500-600 ft. thick. Fauna includes Resserella [Orthis] 
elegantula, Barrandella [Pentamerus] linguifer, Plectodonta 
[Leptaena] transversalis, Cyrtia exporrecta, Atrypa reticularis 
and Atrypina [Atrypa] barrandei. 

Distribution : Much Wenlock district, Shropshire. 


(M.L.K.C.). 


+ BASEMENT GRIT .... Silurian: Llandovery Series, Upper 

Under this name LarpwortH (C.) and Warts (W.W.), 1894, 
P.G.A., 13, 321-2, have described coarse grits and conglomerates 
which form the base of the Upper Llandovery in various parts 
of Shropshire. Most of these rocks are equivalent to the Arena- 
ceous Beds or Kenley Grit qq.v., but in a few localities they 
include grits which are now regarded as being an arenaceous 
development of the Purple Shales. 

(M.L.K.C.). 


BASTARD SLATES .............. Silurian : Wenlock Series 


Type-locality : Moel Fferna Slate Quarry east-south-east 
of Corwen, Denbighshire. 
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(Bastard Slates, continued) 


Wits (L.J.) and Smrrx (B.), 1922. The Lower Palaeozoic 
rocks of the Llangollen District with special reference to its 
Tectonics, Q.J.G.S., 78, 202. Earthy-weathering banded slates 
in the Llangollen area yielding fauna of the Cyrtograptus lin- 
narssoni Zone, including the Moel Fferna Slates. They overlie 
the Pen-y-glog Slates and are succeeded by the Pen-y-glog 
Grits (in the Moel Fferna area only), elsewhere by blue slates 
of the C. lundgreni Zone. 

(P.R.E.). 


BEILI TEW GRITS AND SHALES 
Ordovician : Bala Series and Silurian : Llandovery Series 


Type-locality : small quarries on south-western side of Banc 
Beili Tew, about 1 mile south-south-west of Llansawel, Car- 
marthenshire. 


Drew (H.) and StarterR (I.L.), 1910. Notes on the geology of 
the district around Llansawel (Carmarthenshire), Q.J.G.S., 66, 
405, 407, map. Sandy ferruginous grits, weathering very pale 
with red speckling, and alternating with tough shales. Believed 
to be of pre-Birkhill, probably Hartfell, age. Overlain at the 
type-locality by Pen-y-ddinas Grits, and elsewhere by Shon 
Nicholas Conglomerate and Llathige Shales and Mudstones. 

This term is probably of little value stratigraphically, for 
the outcrops of the Beili Tew Grits and Shales, as mapped by 
Drew and SLATER in the area south of Caio, have since been 
shown to include strata of various horizons in the Bala and 
Llandovery Series (Davies (K.A.), 1933, Q.J.G.S., 89, map oppo- 
site 200). It appears that the Beili Tew Grits and Shales of the 
type-locality are of Ordovician age because Drew and SLATER 
state that they are overlain by the Pen-y-ddinas Grits, and the 
latter lie within the Bala Series according to Davies (K.A.) and 
Puatt (J.I.), 1933, Q.J.G.S., 89, 203. 


Distribution : Llansawel district, Carmarthenshire. 


(M.L.K.C.). 


BENARTH FLAGS AND GRITS .. Silurian: Wenlock Series 


Type-locality : Benarth Shore, west side of River Conway, 
Caernarvonshire. 


Erres (G.L.), 1909. The Relation of the Ordovician and 
Silurian rocks of Conway (North Wales), Q.J.G.S., 65, 186. Flags, 
with concretions, sandstones and grits containing fauna indicat- 
ing the Cyrtograptus murchisoni, Monograptus riccartonensis 
and C. rigidus [C. symmetricus] Zones, map p. 192. 


(P.R.E.). 
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T BENSON KNOTT ROCK ........ Silurian : Ludlow Series 
Type-locality : Benson Knott, Westmorland. 
Superseded partly by Kirkby Moor Flags q.v. ; 

Marswatu (J.G.), 1840. Description of a Section across the 
Silurian rocks in Westmoreland from the Shap Granite to Cas- 
terton Fell, B.A.A.S. Rep. for 1839. Compact, grey, arenaceous 
slate with an irregular cleavage. It contains numerous fossils 
found to agree with those of the Upper Ludlow rock. Overlain 
by red or grey tilestones, underlain by the Blawith Slate. 


(J.D.L.). 


BERLLAN BEDS oa reseso dai e Silurian : Wenlock Series 


Type-locality: Berllan-fawr Farm, south-south-west of 
Eglws-fach, Denbighshire. 


Boswe tt (P.G.H.), 1943. The Salopian rocks and Geological 
Structure of the Country around Eglws-fach and Glan Conway, 
N.W. Denbighshire, P.G.A., 54, 94. Lowest part of the Mono- 
graptus flemingii Beds and lie immediately above the Lletty 
Beds of the Denbighshire Grit Series. Represent the Cyrtograp- 
tus ellesi [C. rigidus] Zone. Blue massive flags, partly ribbon 
banded. Map p. 112. 

(P.R.E.). 


BIRKHILL SHALES .......... Silurian : Llandovery Series 


Type-locality : Dobb’s Linn, west of Birkhill Cottage, and 
about 94 miles north-east of Moffat, Dumfriesshire. 

LapwortsH (C.), 1876. On Scottish Monograptidae, G.M., (2), 
3, 308-9. The highest of the three divisions of the dark grapto- 
litic shales forming the Moffat Series. Marked by the first appear- 
ance in Scotland of the Monograptidae. 

Lapwortu (C.), 1878. The Moffat Series, Q.J.G.S., 34, 249-53 
et seqq., 317-27. The Birkhill Shales are underlain by the Hart- 


fell Shales and overlain by the Gala Group. Subdivided into (1) 


Lower Birkhill Shales consisting of black graptolitic shales and 
flags, about 60 ft. thick, and (2) Upper Birkhill Shales consisting 
of grey shales and mudstones with black graptolitic shale bands, 
about 77 ft. thick. 

Although the total thickness of the Birkhill Shales is small, 
they correspond to the Lower, Middle and part of the Upper 


~ Llandovery of Wales. Together with the Gala Group they con- 


stitute the Valentian as originally established in the Southern 


. Uplands of Scotland (Lapworts (C.), 1876, in Catalogue of the 


Western Scottish fossils, Glasgow, 2-3; 1880, A.M.N.H., (5), 5. 
49-50, 364-5). 

The Birkhill Shales form part of the Moffat Series which 
is represented along the whole length of the Southern Uplands by 
numerous narrow inliers of dark graptolitic shales occurring 


(Birkhill Shales, continued) 


amid the massive grits, greywackes and shales of the Gala 
Group. The various outcrops of the Birkhill Shales are described 
in the memoirs of the Geological Survey (Pgacn (B.N.) and 
Horne (J.), 1899. The Silurian rocks of Britain, 1, Scotland, 
Mem. G.S.G.B., 56-8, 81, 92 et seqq., literature; PRINGLE (J.), 
1935. British Regional Geology: The South of Scotland, 37-41), 
and it is shown that when traced along the line of strike (from 
north-east to south-west) the Birkhill Shales remain remarkably 
constant in thickness; the characters of the type-section are 
maintained with little variation from the Melrose-Lindean area, 
near Selkirk, south-westwards to Clanyards Bay in The Rinns of 
Galloway. But when followed across the strike (either to the 
north-west or to the south-east) changes in lithology and 
thickness take place immediately; in these directions the Birk- 
hill Shales pass laterally into sandy shales, greywackes, grits 
and conglomerates. 

The two main subdivisions, the Lower and Upper Birkhill 
Shales qq.v., were first described in the Dobb’s Linn section 
(Lapwortu (C.), 1878, Q.J.G.S., 34, 249-53, 318-26), although 
previously these terms had been used as headings in a faunal 
list (LapwortH (C.), 1876, G.M., (2), 3, 549). Suggestions of a 
threefold subdivision of the Birkhill Shales, and that the 
Rastrites maximus Zone should be removed from the Birkhill 
Shales and included in the overlying Gala Group (LapwortH 
(C.), 1880, A.M.N.H., (5), 5. 364-5, and 6, 200; Woop (E.M.R.), 1906, 
Q.J.G.S., 62, 697; Erres (G.L.), 1906, Q.J.G.S., 62, 701) have not 
been adopted, and the terms Lower and Upper Birkhill Shales 
are still employed in the sense in which they were originally 
described. 


(M.L.K.C.). 


BIRKHILL SHALES, LOWER 
Silurian : Llandovery Series, Lower and Middle 


Lapwortu (C.), 1878. The Moffat Series, Q.J.G.S., 34, 250-2 
et seqq., 318-21. Black shales and flags containing abundant 
graptolites, with intercalated lines of coloured clays, and with 
seams of calcareous ironstone nodules in the upper part of the 
succession. Thickness about 60 ft. at Dobb’s Linn. Subdivided 
into (1) Diplograptus acuminatus Zone, (2) Diplograptus vesicu- 
losus Zone, and (3) Monograptus gregarius Zone. 


(M.L.K.C). 


BIRKHILL SHALES, UPPER 
Silurian: Llandovery Series, Middle and Upper 
Lapworts (C.), 1878. The Moffat Series, Q.J.G.S., 34, 249-51 
et seqq., 321-7. Grey shales, flaggy-shales and mudstones, with 
bands of black graptolitic shales, and intercalated seams of 
white clay. Thickness about 77 ft. at Dobb’s Linn. Subdivided 
into (1) Diplograptus cometa Zone, (2) Monograptus spinigerus 


iY 


ETAF I 
d in? 
a 


27 


Zone, and (3) Rastrites maximus Zone. The black graptolitic 
bands are thickest in the southern part of the Moffat district; 
northwards they thin out rapidly, and in this direction the 
grey shales change gradually into thin-bedded flagstones. 


(M.L.K.C.). 


BIRKHILL STAGE ............ Silurian : Llandovery Series 


Jones (O.T.), 1921. The Valentian Series, Q.J.G.S., 77, 153, 
170. In a classification of the Valentian Series, based on graptolite 
zones, the terms Birkhill Stage (or Lower Valentian) and Gala 
Stage (or Upper Valentian) are used. The Birkhill Stage is sub- 
divided into (1) Lower Birkhill Substage (comprising the per- 
sculptus, acuminatus, modestus, atavus, acinaces and cyphus 
Zones), (2) Middle Birkhill Substage (comprising the triangulatus, 
magnus, leptotheca and convolutus Zones, and the cometa Sub- 
zone), and (3) Upper Birkhill Substage (comprising the sedgwicki 
and halli Zones). 

This classification of the Valentian or Llandovery Series into 
stages and substages has fallen into disuse. Instead, the terms 
Lower, Middle and Upper Llandovery are now generally employed 
as the main subdivisions of the Series. The Birkhill Stage cor- 
responds to the Lower and Middle Llandovery, together with the 
lowest zones of the Upper Llandovery. 

(M. L. K. C.). 


BLACK COCK BEDS ............. Silurian : Ludlow Series 


Type-locality : Black Cock, 4 miles south-east of Llandovery, 
Carmarthenshire. 


Price (J.H.) in Lawson (J.D.) et al., 1956. The Ludlovian rocks 
of the Welsh Borderland, A.S., 12, 563-70. Siltstones and mudstones 
with Dalmanella orbicularis, Strophonella euglypha, Leptostrophia 
filosa and Brachyprion sp. nov. in the Gwydderig section (north- 
east). In the Sawdde River section to the south-west, Dalmanella 
lunata, Chonetes striatellus and Holopella gregaria make early 
appearances and the uppermost part of the group consists of the 
Grammysia Beds q.v. Overlain by the Cwm Clyd Beds and 
underlain by the Tresglen Beds. Thickness 800 oye alate 


+ BLACK SHALES (of Scotland) 


Ordovician: Caradoc and Ashgill Series 
and Silurian: Llandovery Series 


Lapworts (C.), 1870. On the Lower Silurian rocks of Gala- 
shiels, G.M., 7, 207. An alternative name for the rocks of the 


Moffat Series. (M. L. K. C.). 
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+ BLACK SHALES (of the Lake District) a 
Silurian : Llandovery Series 


Superseded by part of Skelgill Beds. 


Marr (J.E.), 1878. On some well-defined life-zones in the 
lower part of the Silurian (Sedgwick) of the Lake-District, 
Q.J.G.S., 34, 877. A subdivision of the Stockdale Shales. 


(M. L. K. C.). 


BLACKWOOD BEDS .. Silurian: Llandovery Series, Upper 


Type-locality : Bargany Burn section, in Blackwood Head 
Coppice, south of Bargany House, and about 3} miles east-north- 
east of Girvan, Ayrshire. 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
655-6, 660, map. Pale-yellow, blue and grey flagstones, with pale- 
green and ribbed shales. Included in Bargany Group (Dailly 
Series). Underlain by Glenfoot Beds. Junction of Blackwood Beds 
with the overlying rocks is faulted, but they are shown in the 
generalized succession as being succeeded by Drumyork Flags. 
Fauna includes Monograptus acus and M. priodon. 


Pracu (B.N.) and Horne (J.), 1899. The Silurian rocks of 
Britain, 1, Scotland, Mem. G.S.G.B., 546-7, recorded the follow- 
ing forms from a fossiliferous horizon in the Blackwood Beds 
at the eastern limit of Blackwood Head Plantation: Heliolites 
interstinctus, Palaeocyclus sp., ‘Orthis calligramma’, Rhipido- 
mella [Orthis] polygramma, Pentamerus oblongus, Pentamerus 
sp., Poleumita [Oriostoma] discors, Discinocaris gigas, Encrinurus 
sp. and land plants. 


Distribution : Girvan district, Ayrshire. 
(MEL. RKG: 


BLAEBERRY BURN (‘f TROCHUS’) BEDS 
Silurian: ? Wenlock Series / 


Type-locality : Blaeberry Burn, tributary of Logan Water at 
south end of Logan Reservoir, 5 miles south-west of Lesma- 
hagow, Lanarkshire. 


PracH (B.N.) and Horne (J.), 1899. The Silurian rocks of 
Britain, 1, Scotland, Mem. G.S.G.B., 575-6. 200 feet of grey silt- 
stones, sometimes dark rusty weathering. Occur under red and 
green siltstones (130 feet) and the Igneous Pebble Conglomerate 
(88-150 feet). Characteristic fossils : Slimonia sp., ostracods, Spir- 
orbis sp., ‘Platyschisma’ (Pycnomphalus) simulans, lamelli- 
branchs,. Lingula unguiculus. These beds are most fossiliferous 
in the area west of Greenock Bridge, on the Greenock Water, 
north-west of Muirkirk, Ayrshire. 


(A. L.). 
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BLAEN MYHERIN MUDSTONES 
Silurian: Llandovery Series, Upper 


Type-locality : near Blaen Myherin Farm, about 34 miles 
east-south-east of Pont Erwyd, Cardiganshire. 


Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardigan- 
shire), Q.J.G.S., 65, 468, 516-7, fig. 12, map. Dark-blue mudstones 
with frequent shale bands; showing a characteristic weathering 
in concentric rings of bright orange-red or vermilion. Thickness 
shown in generalized succession as being about 300 ft. Included 
in Myherin Group (Ystwyth Stage). Underlain by Dolwen Mud- 
stones and overlain by Rhuddnant Shales. Fauna includes Petalo- 
graptus palmeus var. tenuis, Monograptus distans, M. exiguus, 
M. galaensis, M. holmi, M. marri, M. nodifer, M. nudus, M. prio- 
don, M. proteus, M. tortilis and M. turriculatus. 


Distribution : Pont Erwyd district, Cardiganshire. 
(M. L. K. C.). 


T BLAENYCWM CONGLOMERATE 
Silurian : Llandovery Series, Lower 
This term has been used by Hucuss (T.McK.), 1894, P. Chester 
S.N.S., 4, 142, 144-5, for a thin bed of conglomerate occurring at 
the base of the Lower May Hill Sandstone. The exact meaning 
of the term is not clear. It probably refers to the conglomerate 
near Blaen-y-cwm, about 34 miles south-south-west of Llan- 
dovery (Carmarthenshire), which was later taken by Jones (O.T.), 
1925, Q.J.G.S., 81, 353-4, as marking the base of the Lower Llan- 
dovery. 
(M. L. K. C.). 


BLEAIRSSHALES Lo aeath easels ias Silurian: Wenlock Series 

Type-locality : Blair Farm east-north-east of Girvan, Ayr- 
shire. 

LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
656-59. Flagstones and seams of blue and grey shales overlying 
the Drumyork Flags and underlying the Straiton Grits. 

Pracu (B.N.) and Horne (J.), 1899. The Silurian rocks of 
Britain, 1, Scotland, Mem. G.S.G.B., 64, 547-50. Fauna includes 
Monograptus riccartonensis, M. flemingii, Retiolites geinitzianus 


and Cyrtograptus sp. 
(P. R. E.). 


` BLAISDON BEDS, LOWER ....... Silurian : Ludlow Series 
Type-locality : May Hill, Gloucestershire. 


Lawson (J.D.), 1955. The Geology of the May Hill Inlier, 
Q.J.G.S., 111, 85-116. Conglomeratic limestone bands (with silt- 
stone and limestone pebbles and shell debris) separated by shaly 
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(Blaisdon Beds, Lower, continued) 


and flaggy siltstones. Polyzoa are common, and Ptilodictya lanceo- 
lata is conspicuous. The limestone bands are up to 1 foot thick. 
The total thickness of the formation is only 10 feet. Overlain 
by the Upper Blaisdon Beds and underlain by the Upper Flaxley 
Beds. Other common fossils: Sphaerirhynchia [Wilsonia] wilsoni, 
Dalmanella orbicularis, Atrypa reticularis (large) and Chonetes 
striatellus. 


(J. D. L.). 


BLAISDON BEDS, UPPER ...... Silurian: Ludlow Series 
Type-locality : May Hill, Gloucestershire. 


Lawson (J.D.), 1955. The Geology of the May Hill Inlier, 
Q.J.G.S., 111, 85-116. Greyish olive flaggy and shaly calcareous 
siltstones with frequent thin bands of shelly limestone. Sphaeri- 
rhynchia [Wilsonia] wilsoni, Dalmanella orbicularis, Camaro- 
toechia [Rhynchonella] nucula. Chonetes striatellus abundant; 
Dayia navicula is fairly common for the first time. Dalmanella 
lunata makes its first appearance. Thickness maximum 25 feet. 
Overlain by Lower Longhope Beds and underlain by Lower 
Blaisdon Beds. Other common fossils : Chonetes lepismus, Lepto- 
strophia filosa, Atrypa reticularis, Delthyris elegans and Fuch- 
sella [Orthonota] amygdalina. 
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T BLAWITH SLATE .. Silurian : Wenlock and Ludlow Series 
Type-locality : Blawith, near Coniston Lake, Lancashire. 


Superseded first by Windermere Rock q.v. and then by 
various divisions (see below). 


Marsa (J.G.), 1840. Description of a Section across the 
Silurian rocks in Westmoreland from the Shap Granite to Caster- 
ton Fell, B.A.A.S. Rep. for 1839. Hard, grey, siliceous slate. 
Thickness 4000-5000 feet. Contains thin fossiliferous limestone at 
Blawith. Overlain by Benson Knott Rock, underlain by Coniston 
Limestone. MARsHALL’s definition would mean that his Blawith 
Slates are now equivalent to the Stockdale Shales, Brathay Flags, 
Coldwell Beds, Coniston Grits and Bannisdale Slates but these 
together total nearly 12000 feet of strata. The Windermere Rocks 
of SHARPE (1842, P.G.S., 3, 602-8) were supposed to be equivalent 
to the Blawith Slates but are separated from the Coniston Lime- 
stone by the Blue Flagstone Rock. The one-inch Geological Surv- 
ey Old Series sheet 98 S.W. (1877) shows Blawith Knott as 
Bannisdale Beds (slates). 


(J. D. L.). 


+ ‘BLUESTONE HORIZON’ ...... Silurian: Ludlow Series 
Typé-area: Clwyd Hills, Denbighshire. 


This is a local name for the Bwlch-pen-Barras Beds q.v.. 
which presumably supersede it. 
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Woops (E.G.) and Crosrietp (M.C.), 1925. The Silurian rocks 
of the central part of the Clwydian Range, Q.J.G.S., 81, 170-94. 


(J. D. L.). 


i BODFARI BEDS zk.. urcen Silurian : Ludlow Series 

Type-locality : Bodfari, Flintshire. 

Superseded by part of the upper Monograptus nilssoni Zone. 

Hucues (T. McK.), 1894. Observations on the Silurian rocks 
of North Wales, P. Chester S.N.S., 4, 141-60. Sandy mudstone 
with many bands of tough grey sandstone, occasionally calcareous. 
Fossils include Resserella [Orthis] elegantula, Camarotoechia 
[Rhynchonella] nucula. Overlain by Grove Mudstones and un- 
derlain by Moel Fammau Sandstones. Also called the Bodfari 
Sandstone. 

(J.D. L.). 


+ BRACHIOPOD-BEDS (of the Clwyd Hills) 
Silurian : Ludlow Series 
Type-area: Clwyd Hills, Denbighshire. 
Woops (E.G.) and Crosrietp (M.C.), 1925. The Silurian rocks 


of the central part of the Clwydian Range, Q.J.G.S., 81, 170-94. 
Alternative name for the Eithinen Beds q.v. 


(J. D. L.). 
+ BRACHIOPOD SANDSTONE. 
See: Mulloch Hill Sandstone. 
BRATHAY FLAGS cov ecs.. ct esse Silurian : Wenlock Series 


Type-locality : Brathay Quarry, Windermere, Westmorland. 


Marr (J.E.), 1878. Some well-defined Life Zones in the lower 
part of the Silurian (Sedgwick) of the Lake-District, Q.J.G.S., 34, 
881. Resurrection of term used by Sepewick but replaced by him 
by Coniston Flags. Now restricted to the lower division of the 
Coniston Flags; blue, well cleaved, finely laminated flags of fine 
texture, occurring in the Lake District. 


Watney (G.R.) and Wetcu (E.G.), 1910. The Graptolitic Zones 
of the Salopian rocks of the Cautley Area near Sedbergh, York- 
shire, G.M., (5), 10, 473. The Brathay Flags are said to include 
the zones of Cyrtograptus murchisoni, Monograptus riccartonensis, 
C. rigidus (described as the C. linnarssoni Zone overlying the 
C. symmetricus Zone, but altered by the authors, 1911, Q.J.G.S., 
67, 217), and C. lundgreni. 

Suorton (F.W.), 1935. The Stratigraphy and Tectonics of the 
Cross Fell Inlier, @.J.G.S., 91, 661. Described exposures in 
Swindale Beck as Brathay Flags and yielding Monograptus cre- 
nulatus Zone fauna (Llandovery), Map, p. 659. eee 
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BRIDGEND FLAGS .... Silurian: Llandovery Series, Upper 


_ Type-locality : Bridgend, about 1} miles west-north-west of 
Melrose, Roxburghshire. 


Lapwortu (C.), 1870. On the Lower Silurian rocks of Gala- 
shiels, G.M., 7, 209. A persistent set of laminated or tile-like beds, 
occurring at the base of the Gala Grits q.v. 

(M. L. K. C.). 


BRINGEWOOD BEDS, LOWER .... Silurian : Ludlow Series 


Type-locality : Bringewood Chase west of Ludlow, Shrop- 
shire. 


Hortan (C.H.), Lawson (J.D.) and Watmstey (V.G.), 1959. 
A revised classification of the Ludlovian succession at Ludlow, 
Nature, Lond., 184, 1037-9. Irregularly-bedded, flaggy, pale grey- 
ish-olive to greenish-grey, calcareous siltstones, with limestone no- 
dules. Large brachiopods, particularly strophomenids, are abun- 
dant. These beds have not previously been distinguished but have 
probably been included in the Aymestry Limestone. Thickness 
160-200 feet. Overlain by Upper Bringewood Beds. Underlain by 
Upper Elton Beds. Fauna includes Atrypa reticularis, Brachyprion 
sp. nov., Dalmanella orbicularis, Gypidula lata, Leptaena rhom- 
boidalis, Leptostrophia filosa, Shaleria sp. nov., Sphaerirhynchia 
[Wilsonia] wilsoni, Strophonella euglypha, Strophonella funicu- 
lata, Dalmanites vulgaris, Poleuwmita globosa and Bryozoa. 


(J. D. L.). 


BRINGEWOOD BEDS, UPPER .... Silurian: Ludlow Series 


Type-locality : Bringewood Chase west of Ludlow, Shrop- 
shire. 


Horano (C.H.), Lawson (J.D.) and Watms ey (V.G.), 1959. 
A revised classification of the Ludlovian succession at Ludlow, 
Nature, Lond., 184, 1037-9. Hard, irregularly-bedded, flaggy and 
nodular, greenish-grey, silty limestones or grey limestones, with 
thin shaly partings at intervals of several feet. The fauna is 
similar to that of the Lower Bringewood Beds, but strophomenids 
are less abundant, whereas Conchidium knightii and compound 
corals become common. These beds constitute the familiar 
Aymestry Limestone as seen at Aymestrey and View Edge. 
Thickness 40-150 feet. Overlain by Lower Leintwardine Beds. 
Underlain by Lower Bringewood Beds. Fauna includes Atrypa 
reticularis (common), Conchidium knightii (characteristically 
present), Gypidula lata, Leptaena rhomboidalis, Sphaerirhynchia 
[Wilsonia] wilsoni, Strophonella euglypha, Favosites sp. (char- 
acteristically present), Heliolites sp. (characteristically present), 
solitary corals, stromatoporoids (characteristically present) and 
crinoid columnals. 


(J. D. L.). 
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BROWGILL BEDS ...... Silurian : Llandovery Series, Upper 


Type-locality : Browgill and Stockdale Beck sections, near 
Stockdale, about 2 miles east-north-east of Kentmere, West- 
morland. 


Marr (J.E.) and NicHotson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 674-8 et seqq. Pale shales, with thin greyish- 
black graptolitic bands in the lower part, and with massive grit 
beds in the upper part. Thickness about 130 ft. at the type- 
locality, and about 265 ft. in the Spengill section, near Sedbergh. 
Included in Stockdale Shales. Underlain by Skelgill Beds and 
overlain by Coniston Flags or Brathay Flags. Subdivided into 
Lower and Upper Browsgill Beds qq.v., the junction between the 
two being taken at the base of a well-marked calcareous band. 


The Browgill Beds, which form the upper portion of the 
Stockdale Shales, are of Upper Llandovery age. They crop out 
in the Lake District and in the nearby Sedbergh and Ingleborough 
areas and the Cross Fell Inlier. 


Marr and NicHoutson subdivided the Lower Browgill Beds 
into the turriculatus and crispus Zones, but at that time no 
graptolites had been obtained from the Upper Browsgill Beds. 
Brack (R.C.), 1933, P. Liverpool G.S., 16, 90-2, has since 
collected graptolites from near the summit of the Browsgill Beds 
in the Kentmere district, and these suggest the presence there 
of the crenulatus Zone and possibly also the griestonensis Zone. 
SHorton (F.W.), 1935, Q.J.G.S., 91, 660-1, considered that in the 
Cross Fell Inlier the Browgill Beds give place to the overlying 
Brathay Flags at a slightly lower horizon than in the Lake 
District. 

(M. L. K. C.). 


BROWGILL BEDS, LOWER 
Silurian : Llandovery Series, Upper 


Marr (J.E.) and Nıcmorson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 676-7 et seqq. In the Browgill section these 
beds consist of pale shales, slightly gritty in places, with thin 
greyish-black graptolitic bands. Thickness 65 ft. Subdivided into 
Monograptus turriculatus Zone below and M. crispus Zone above. 
Fauna includes Petalograptus palmeus, P. palmeus var. tenuis, 
Gladiograptus [Retiolites] geinitzianus, Plegmatograptus obesus 
[Retiolites perlatus var. obesus], Monograptus acus [M. brough- 
tonensis], M. crispus, M. discus, M. exiguus, M. griestonensis, 


.M. hisingeri, M. lobiferus, M. pandus, M. rectus, M. [Cyrto- 


graptus ?] spiralis, M. turriculatus and Cyrtograptus grayae. 
In the Spengill section, near Sedbergh, the Lower Browgill Beds 
are about 105 ft. thick, and contain the Cyrtograptus grayae Band 


at the top. R 
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BROWGILL BEDS, UPPER 
Silurian: Llandovery Series, Upper 


Marr (J.E.) and Nicnotson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 677-8 et seqq. In the Browgill and Stockdale 
Beck sections these beds consist of 74 ft. of calcareous blue 
mudstones, with some paler bands, marked by the occurrence of 
calcareous nodules, succeeded by about 60 ft. of pale-green and 
reddish-purple shales, with massive grit beds. The Upper Brow- 
gill Beds are over 100 ft. thick in Torvor Beck, and about 160 ft. 
in the Spengill section, near Sedbergh. They have yielded only 
a few indeterminate brachiopods. 

(M. L. K. C.). 


BRYNHYFRYD MUDSTONES .... Silurian: Ludlow Series 
Type-locality : Brynhyfryd, near Llangerniew, Denbighshire. 
Jones (O.T.), 1937. On the Sliding or Slumping of Submarine 

Sediments in Denbighshire, North Wales, during the Ludlow 

Period, Q.J.G.S., 93, 241-83. Group of normal mudstones in the 

Monograptus nilssoni Zone, separating the Pentre Series of dis- 

turbed beds from the Henfryn Sheet. 

(J.D. L) 


BRYNMAIR SHALES AND MUDSTONES 
Silurian : Llandovery Series, Upper 


Type-locality : valley of Tarannon River near Allt-Goch and 
Ty-bach, about 54-64 miles south-south-east of Llanbrynmair, 
Montgomeryshire. (Named from Llanbrynmair.) 


Woop (E.M.R.), 1906. The Tarannon Series of Tarannon, 
Q.J.G.S., 62, 662-3 et seqq., 690, map. Grey and blue mudstones 
with occasional flags and sandy partings, and with numerous 
black shale bands in the lower part. Thickness 900-1000 ft. 
Included in Tarannon Series. Underlain by Twymyn Group and 
overlain by Gelli Shales. Assigned to turriculatus Zone. Fauna 
includes Petalograptus palmeus var. tenuis, Monograptus becki, 
M. exiguus, M. jaculum, M. nudus, M. cf. pandus [M. cf. densus], 
M. priodon, M. proteus, M. runcinatus, M. runcinatus var. perti- 
nax [M. runcinatus mut.], M. turriculatus and Rastrites linnaei. 
In the Pontbren-dibyn stream (near Llanbrynmair) is a band 
near the base of the Brynmair Shales and Mudstones containing 
Rastrites maximus, together with other graptolites including 
Monograptus becki, M. gemmatus, M. nudus, M. turriculatus and 
Rastrites linnaei. 


Distribution : Tarannon district, Montgomeryshire. 
(M. L. K. C.). 
BRYN-Y-SAESON BEDS ......... Silurian : Ludlow Series 


Type-area: Clwyd Hills, Denbighshire. 
Woops (E.G.) and Crosrie.p (M.C.), 1925. The Silurian rocks- 
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_ of the central part of the Clwydian Range, Q.J.G.S., 81, 170-94. 
Fine sandstones, brightly weathering banded flags and sandy 
_ shales, with Monograptus leintwardinensis and M. leintward- 
_ tmensis var. incipiens. These beds form the Monograptus leint- 
wardinensis Zone. Underlain by the Cefn-Goleu Beds. 


(J. D. L.). 


BUCKHOLM SANDSTONES 
Silurian : Llandovery Series, Upper 


Type-locality : Buckholm Hill, north of Galashiels, and about 
4 miles north-west of Melrose, Roxburghshire. 


Larwortu (C.), 1870. On the Lower Silurian rocks of Gala- 
shiels, G.M., 7, 206, 279, 281, map. Gritty greywackes, and sandy 
incoherent shales and mudstones. The whole set of strata is 
marked by its arenaceous and generally incoherent character, and 
by the warm-coloured or rusty appearance of the rocks. Included 
_in Gala Group. Underlain by Gala Grits and overlain by Thornilee 
and Grieston Slates. Fauna includes the following species of 
Monograptus [Graptolites]: ‘M. colonus’, M. exiguus, M. prio- 
don, M. proteus, M. sedgwicki and M. turriculatus, together with 
Rastrites linnaei, Gladiograptus [Retiolites] perlatus, Protovir- 
gularia harknessi, Trichoides ambiguus, Discinocaris browniana, 
Ceratiocaris spp., Crossopodia scotica, Nereites cambrensis and 
Nemertites tenuis. 

Although Lapworts (C.) and Witson (J.), 1871, G.M., 8, 460, 
had remarked that the subdivisions of the Gala Group, as ori- 
ginally established in the Galashiels district, are of little value 
stratigraphically, the term Buckholm Grits has sometimes been 
used in the memoirs of the Geological Survey for rocks which 
crop out in the Galashiels district and which are considered to 
correspond to the Queensberry Grits farther west (PEacu (B.N.) 
and Horne (J.), 1899. The Silurian rocks of Britain, 1, Scotland, 
Mem. G.S.G.B., 81, 202 et seqq.; PRINGLE (J.), 1935. British Re- 
gional Geology : The South of Scotland, 46). 


Distribution : Southern Uplands of Scotland. 
(M. L. K. C.). 


BUILDWAS BEDS .............. Silurian : Wenlock Series 


Type-locality : east bank of the River Severn above Buildwas 
Bridge, Shropshire. 

Davinson (T.) and Maw (G.), 1881. Notes on the physical 
_ character and thickness of the Upper Silurian rocks of Shropshire 
with the Brachiopoda they contain grouped in Geological Ho- 
rizons, G.M., (2), 7. 103. Fossiliferous horizon in the Wenlock 
Shales, one-third of the thickness from their base; Coalbrookdale 
Beds above and Basement Beds below. 80-100 ft. thick. Fauna, 


p. 108. 


(Buildwas Beds, continued) i 


Wuittarp (W.F.), 1927. The Stratigraphy of the Valentian — 
rocks of Shropshire, Q.J.G.S., 83, 752. Indicated the equivalence 
of the Basement Beds to the Purple Shales (Llandovery), putting ~ 
the Buildwas Beds as the base of the Wenlock Shales. 


(P.R. E.). 


+ BUILDWAS PARK BEDS. 
See: Basement Beds (of Shropshire). 


BUTTINGTON SHALES.. Silurian : Llandovery Series, Upper 


Type-locality : quarry of Buttington Brickworks Company, 
about 3 miles east-north-east of Welshpool, Montgomeryshire. 


Wape (A.), 1911. The Llandovery and associated rocks of 
north-eastern Montgomeryshire, Q.J.G.S., 67, 419, 436, map. Green 
and purple shales with a few bands of hard green flags. Thickness 
about 300 ft. Underlain by Cefn Group and overlain by Wenlock 
Shales. The beds have yielded obscure ostracods. 

These shales are a continuation of the Purple Shales of 
Shropshire, and have been described and mapped as such by 
Wuittarp (W.F.), 1932, Q.J.G.S., 88, 881, plate 1x. 


Distribution : Welshpool district, Montgomeryshire. 
MM. L. K. C.). 


BWLCH-PEN-BARRAS BEDS ..... Silurian : Ludlow Series 

Type-area: Clwyd Hills, Denbighshire. 

Woops (E.G.) and Crosrietp (M.C.), 1925. The Silurian rocks 
of the central part of the Clwydian Range, Q.J.G.S., 81, 170-94. 
‘Bluestone’ or ‘Slab Horizon’; flags and shales yielding Mono- 
graptus colonus, M. colonus var. compactus, M. varians, M. chi- 
maera, M. nilssoni, M. dubius, M. bohemicus, M. uncinatus var. 
orbatus, Orthoceras sp., Slava [Cardiola] interrupta. Included in 
the Monograptus nilssoni Zone. Overlain by the Rhiwisg Beds and 
underlain by the Y Fron-werth Flags. 

(J. D. L.). ; 


CABAN CONGLOMERATES 
Silurian: Llandovery Series, Upper 
Type-locality : Caban Céch gorge and Cnwch Hill, about 34- 
4 miles south-west of Rhayader, Radnorshire and Breconshire. 
LapwortH (H.), 1900. The Silurian sequence of Rhayader, 
Q.J.G.S., 56, 100-104 et seqq., plate vi, map. Thickly-bedded, dark- , 
grey quartzose grits and conglomerates, with a group of dark-blue 
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_ Shales in the middle of the succession. Thickness about 450-550 ft. 
Z at the type-locality; the average thickness is 600 ft., and the 
- maximum thickness 1000 ft. Included in Caban Group. Rest un- 


_ conformably on various members of the Gwastaden Group, but 
are shown in the generalized succession as being preceded by 
Gigrin Mudstones. Overlain by Gafallt Beds. Subdivided into (1) 
Lower Conglomerate, (2) Intermediate Shales, and (3) Upper 


Conglomerate. Fauna includes Climacograptus scalaris var. nor- 
~ malis [C. normalis], Monograptus crenularis, M. lobiferus and 


Favosites sp. 


Although of great thickness the Caban Conglomerates crop 
out only in a small area to the south-west of Rhayader; they die 
out suddenly in the neighbourhood of the Abernant Fault 
(immediately west of Caban Côch gorge), and have not been 
_ recognized farther to the south-west (Davs (K.A.), 1928, P.G.A., 
- 39, 167, fig. 18). 


The unconformity at the base of the Caban Conglomerates is 


— now generally taken as marking the base of the Upper Llandovery 


in the Rhayader district. 
(M. L. K. C.). 


CABAN GROUP ....... Silurian : Llandovery Series, Upper 


Type-locality : Caban Céch gorge and Cnwch Hill, about 34- 
4 miles south-west of Rhayader, Radnorshire and Breconshire. 


LapwortH (H.), 1900. The Silurian sequence of Rhayader, 
~ Q.J.G.S., 56, 99-118, plate vi, map. Conglomerates, grits, flags and 
shales. Average thickness 1100 ft. Rests unconformably on the 
Gwastaden Group. Overlain by the unconformable Rhayader Pale 
Shales. Subdivided into Caban Conglomerates below and Gafallt 
Beds above. 


The most interesting features of the Caban Group are its 
great thickness, the existence of an unconformity at its base, 
and the occurrence within it of thick conglomerates and grits. 
These latter appear to be of local importance only, however, 
and Davies (K.A.), 1928, P.G.A., 39, 163-5, stated that south- 
westwards from the Rhayader district, towards Abergwesyn, 
strata equivalent to those of the Caban Group consist of mud- 
stones and shales. Jones (O.T.), 1909, Q.J.G.S., 65, 528-9, con- 
- sidered that the rocks of the Caban Group belong in the main to 
the sedgwicki Zone. The rarity or absence of Monograptus tenuis 
in the Gafallt Beds is thought to point to a level somewhat above 
‘the base of the zone, while the Caban Conglomerates probably 
correspond to the lower part of the sedgwicki Zone, or may, 
perhaps, have commenced at a slightly lower horizon. 


Distribution : Rhayader district, Radnorshire and Breconshire. 
(M. L. K. C.). 
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CAER DREWYN GRIT ..........- Silurian : Wenlock Series 
Type-locality : Caer Drewyn, north-east of Corwen, Denbigh- 
shire. ) 
Lake (P.), 1895. The Denbighshire Series of South Denbigh- 
shire, Q.J.G.S., 51, 17. Name for local development of Pen-y-glog 


Grit q.v. 
(P.R.E.). 


CAERAU MUDSTONES.. Silurian : Llandovery Series, Upper 


Type-locality : River Clywedog section, from near the tannery, 
about + mile north-west of Llanidloes, to confluence with River 
Severn at Llanidloes, Montgomeryshire. (Named from Caerau, 
near Dolwen station, 24 miles east of Llanidloes.) 


Jones (W.D.V.), 1945. The Valentian succession around 
Llanidloes, Montgomeryshire, Q.J.G.S., 100, 321-3, opposite 330. 
Blue-grey mudstones with conspicuous black laminated bands. 
Thickness 800 ft. Included in Llanidloes Stage. Underlain by 
Oldchapel Mudstones and overlain by Moelfre Group. Assigned 
to crispus Zone. Fauna: Monograptus crispus, M. marri and 
M. nodifer. 


Distribution : Llanidloes district, Montgor.eryshire and Rad- 
norshire. 
(M. L. K. C.). 


CAIO GROUP 
Ordovician: Bala Series and Silurian: Llandovery Series 


Type-locality : near Caio, Carmarthenshire. 


Drew (H.) and Sater (I.L.), 1910. Notes on the geology of - 
the district around Llansawel (Carmarthenshire), Q.J.G.S., 66, 
405, 407-9, map. Dark-grey and blue shales and mudstones con- 
taining thin bands of grit; with conglomerates, grits and quart- 
zites at the base. Underlain by Beili Tew Grits and Shales, and 
overlain by Llansawel Group. Subdivided into (1) Shon Nicholas 
Conglomerate and Pen-y-ddinas Grits, and (2) Llathige Shales 
and Mudstones. 


Work by Davies (K.A.), 1933, Q.J.G.S., 89, map opposite 200, 
indicates that the Caio Group, as mapped by Drew and SLATER, 


oes rocks of various horizons in the Bala and Llandovery 
eries. 


Distribution : Llansawel district, Carmarthenshire. 
(M. L. K. C.). 


CALCAREOUS BEDS (of Lake District) 
Silurian : Ludlow Series 
Type-area: southern Lake District. 


MARR (J .E.), 1892. On the Wenlock and Ludlow Strata of the, 
Lake District, G.M., (3), 9, 534-41. Upper portion of the passage 
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beds from Bannisdale Slates into Kirkby Moor Flags with Dayia 
navicula abundant. 


(J.D. L.). 


CALCAREOUS NODULE BEDS 
Silurian: Llandovery Series, Middle 

Type-locality : valley of River Wye, about 4-4 mile south- 
east of Rhayader, Radnorshire. 

LapwortH (H.), 1900. The Silurian sequence of Rhayader, 
Q.J.G.S., 56, 80-1 et seqq., plate v1, map. Nodular bluish-grey and 
greenish-grey mudstones and flags, with occasional nodules of 
calcium carbonate. Thickness at least 140 ft. Included in Gigrin 
Mudstones (Gwastaden Group). Underlain by Monograptus fim- 
briatus Zone and overlain by Monograptus convolutus Zone. 
Fauna includes Climacograptus hughesi [C. undulatus], C. rect- 


_angularis, Diplograptus magnus, Monograptus gregarius, M. lep- 


totheca, M. lobiferus and Rastrites peregrinus. 
Distribution : Rhayader district, Radnorshire. 
M. L. K. C.). 


CALOSTYLIS LIMESTONE 
Silurian : Llandovery Series, Upper 


Type-locality : stream section, 300 yards north-north-east of 
Morrellswood Farm, north-east of Leighton, Shropshire. 


Smrt (S.), 1930. Some Valentian corals from Shropshire and 
Montgomeryshire, with a note on a new Stromatoporoid, Q.J.G.S., 
86, 292. A limestone composed almost entirely of fragmentary and 
water-worn crinoid ossicles, but also containing remains of a 
stromatoporoid, corals, bryozoans, brachiopods, Tentaculites and 
trilobites. The limestone varies in compactness; in part it is shaly 
and friable, and in part hard and crystalline. Thickness 4 or 5 in. 
at the most. Included in Pentamerus Beds (Upper Llandovery). 
Fauna includes Clathrodictyon rosarium, Streptelasma whittardi, 
Cantrillia prisca, Paterophyllum praematurum, Petrozium dewari, 
Calostylis aberrans, C. roemeri (abundant), Favosites gothlandicus 
var. multipora, ‘F. fibrilla’ and Halysites catenulata. 


Distribution : The Wrekin district, Shropshire. 
(M. L. K. C.). 


t CAMBRO-SILURIAN GROUP 
Ordovician and Silurian : Llandovery Series 


Sepewick (A.), 1847. On the classification of the fossiliferous 


. slates of North Wales, Cumberland, Westmoreland and Lanca- 


shire, Q.J.G.S., 3, 151, 154, 158. Slates, flags, grits and conglome- 
rates, several thousand feet thick, which crop out in Wales, and 
are considered to be transitional between the Cambrian and 


Silurian. 
(M. L. K. C.). 


t CAMREGAN GRITS, LOWER. 
See: Rhynchonella Grits. 


CAMREGAN GRITS, UPPER ; 
Silurian : Llandovery Series, Upper 


Type-locality: Penwhapple Glen, about 2? miles east of 
Girvan, Ayrshire. 

Lapwortu (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
647, fig. 28. The ‘Camregan Upper or pale gritstones’ consist of 
massive yellow gritstones, with a pale-blue matrix, and contain 
a notable proportion of calcareous matter. Unfossiliferous. Thick- 
ness about 60 ft. Included in Camregan Group (Newlands Series). 
Underlain by Rastrites maximus Mudstones and overlain by 
Crossopodia Shales. 


Distribution : Girvan district, Ayrshire. 
M. L. K. C.). 


CAMREGAN GROUP ... Silurian: Llandovery Series, Upper 


Type-locality : Penwhapple Glen, below Camregan Hill, and 
about 2ł miles east of Girvan, Ayrshire. 


LapwortuH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
644-9, 660, fig. 28, maps. Grits, flags and mudstones, with a band 
of impure limestone. Thickness 200 ft. Included in Newlands 
Series. Underlain by Saugh Hill Group and overlain by Penkill 
Group. Subdivided into (1) Rhynchonella Grits, (2) Camregan 
Limestone, (3) Rastrites maximus Mudstones, and (4) Upper 
Camregan Grits. 


Jones (O.T.) in Evans (J.W.) and Srussuerietp (C.J.), 1929. 
Handbook of the geology of Great Britain, London, 101. The most 
characteristic fossils of the Camregan Group are Bilobites bilobus, 
Brachyprion [Stropheodonta] arenaceus, Leangella [Leptelloi- 
dea] scissa, Plectodonta [Sowerbyella] penkillensis, Fardenia ( 
[Schuchertella] applanata, Pentamerus oblongus, Clorinda [Bar- 
randella] penkillensis, Eospirifer radiatus, Cyrtia exporrecta, 
Coelospira hemisphaerica, Scutellum [Bronteus] andersoni, En- 


crinurus punctatus, Illaenus aemulus, I. thomsoni and Phacops 
stokesi, 


Jones (0.T.), 1921, Q.J.G.S., 77, 154-5, 157-8, suggested that 
the Camregan Group should be removed from the Newlands 
Series and included in the overlying Dailly Series. The Geolog- 
ical Survey, however, still retain this group in the Newlands 
Series (PRINGLE (J.), 1935. British Regional Geology: The South 
of Scotland, 41, 43-4). 
Distribution : Girvan district, Ayrshire. 
(M. L. K. C.). 
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_ CAMREGAN LIMESTONE 


Silurian : Llandovery Series, Upper 
Type-locality : Penwhapple Glen, about 2% miles east of 


_ Girvan, Ayrshire. 


LapwortuH (C.), 1882. The Girvan succession, @.J.G.S., 38, 


646, 660, fig. 28, map. The Camregan Limestone (also referred to 


as Upper Pentamerus Limestone and Penkill Limestone) consists 


_ of a group of calcareous flagstones. Thickness apparently about 


50 ft. Included in Camregan Group (Newlands Series). Underlain 
by Rhynchonella Grits and overlain by Rastrites maximus Mud- 
stones. The lower beds are nodular and unfossiliferous. The 
upper beds, which are so highly calcareous that they may be 


- regarded as impure limestones, are many of them a mass of corals 


and shells, such as ‘Petraia’, Pentamerus, Atrypa and ‘Stro- 
phomena’. The terminal seams are blue calcareous shales with 
annelid trails. 

Faunal lists are given by Pracu (B.N.) and Horne (J.), 1899. 
The Silurian rocks of Britain, 1, Scotland, Mem. G.S.G.B., 536. 


Distribution : Girvan district, Ayrshire. 
MM. L. K. C.). 


- CANASTON BEDS .... Silurian: Llandovery Series, Upper 


Type-locality : near Canaston Bridge and Canaston Wood, 


west of Narberth, Pembrokeshire. 


STRAHAN (A.) et al., 1914. South Wales Coalfield, XI, Haver- 
fordwest, Mem. G.S.G.B., 77, 79, 81, 107-9. Blue massive mud- 
stones with some sandy seams. Thickness must exceed 600 ft. and 


- may be considerably more. Included in Millin Stage. The junction 


of the Canaston Beds with the underlying rocks is not seen, but 


they probably follow the highest Uzmaston Beds without much 
break. Overlain unconformably by Lower Old Red Sandstone. 
Fauna includes Bilobites bilobus, Clorinda [Pentamerus] globosa, 


_Stricklandia [Stricklandinia] lens, Brachyprion [Strophomena] 
cf. arenaceus, Chilidiopsis [‘Orthotetes’] cf. pecten, Plectodonta 


millinensis var. canastonensis [Plectambonites sp. nov.], Eospi- 
rifer [Spirifer] radiatus, Cyrtia exporrecta, Catazyga haswelli, 
Atrypa reticularis and Phacops cf. stokesi, 

Distribution : Narberth district, Pembrokeshire. 


(M. L. K. C.). 


Silurian : Llandovery Series, Upper 


In the Malvern district (Herefordshire and Worcestershire) 
the terms Caradoc Conglomerate and Caradoc Sandstone have 
been used in a local sense for rocks of Upper Llandovery age 
(PumLrs (J.), 1848. The Malvern Hills, compared with the 
Palaeozoic districts of Abberley, Woolhope, May Hill, Tortworth, 


+ CARADOC CONGLOMERATE 
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(Caradoc Conglomerate, continued) 


and Usk, Mem. G.S.G.B., 2 (i), 57-69, map). These terms have 
now been superseded. 
(M. L. K. C.). . 


t CARADOC SANDSTONE ..... Ordovician : Caradoc Series 
and Silurian : Llandovery Series 

Murcuison (R.I.), 1835. On the Silurian System of rocks, 
Phil. Mag., (3), 7, 47, 50. A new name for strata previously 
described as the Horderley and May Hill Rocks, q.v. 

A description of the Caradoc Sandstone, as developed in the 
Welsh Border country and parts of Wales, was given by Mur- 
CHISON (R.I.), 1839. The Silurian System..., London, 216 et seqq., 
map. 

SepewIck (A.), 1853, Q.J.G.S., 9, 215-30, proposed a separa- 
tion of Murcuison’s Caradoc Sandstone into two distinct groups 
— the May Hill Sandstone above and the Caradoc Sandstone 
below. The term May Hill Sandstone was introduced by SEDGWICK 
for the shelly sandstones, grits and conglomerates such as occur 
at May Hill and on the western side of the Malvern Hills; these 
beds were shown to pass up into the Woolhope Limestone, and 
to contain a fauna which links them with the Wenlock rocks. The 
term Caradoc Sandstone was used by SepGwick in a restricted 
sense for an older series of strata such as occur in the Horderley 
and Caer Caradoc areas of Shropshire. 

SEDGwick’s May Hill Sandstone is now included in the 
Llandovery Series, while the Caradoc Sandstone (in its restricted 
sense) constitutes the Caradoc Series. 

(M. L. K. C.). 


+ CARDIGANSHIRE GROUP .. Silurian: Llandovery Series 
Type-area : Cardiganshire. 
Superseded by Pont Erwyd Stage and Ystwyth Stage. 


KEEPING (W.), 1881. The geology of Central Wales, Q.J.G.S., 
37, 142 et seqq. A group comprising the Metalliferous Slate Group 
and the Aberystwyth Grits qq.v. 


Distribution : Central Wales. 
(M. L. K. C.). 


T CARDIOLA ZONE (Westmorland). Silurian: Ludlow Series 


Type-area: south-eastern Westmorland and the Craven 
district, Yorkshire. 
Superseded by part of the older group, the Coniston Grits. 


Hucues (T. McK.), 1867. On the Break between the Upper 
and Lower Silurian rocks of the Lake District, G.M., 4, 346-56. 
Zone not described but shown in vertical section no. 4, on p. 351. 


(J. D. L.). 
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= CARTLETT BEDS ..... Silurian: Llandovery Series, Lower 


Type-locality : Cartlett, Haverfordwest, Pembrokeshire. 


STRAHAN (A.) et al., 1914. South Wales Coalfield, XI, Haver- 
fordwest, Mem. G.S.G.B., 77-8, 81 et seqq. Hard olive-green mud- 
stones; fossils scarce except in certain bands. Thickness shown in 
generalized succession as being about 630 ft. Included in Haver- 
ford Stage. Underlain by Basement Beds and overlain by Gas- 
works Mudstones. Fauna includes Rhipidomella reversa, Clorinda 


‘[Pentamerus] undata, Sowerbyella gracilis [Plectambonites cf. 


quinquecostatus] and Meifodia [Meristina] subundata. At the 
base of the Cartlett Beds occur soft, dark, blotched mudstones 
(St. Martin’s Cemetery Beds) which have yielded a large fauna. 
Near the top occur the Pentamerus undatus Beds. 


Distribution : Haverfordwest and Narberth districts, Pem- 


__ brokeshire. 


(M. L.K. C). 


CASTELL GROUP 
Silurian : Llandovery Series, Middle and Upper 


Type-locality : southern flank of valley of Afon Castell (par- 
ticularly Nant Fuches-wen and Nant Meirch, and the steep slope 
south of Eisteddfa-Gurig), near Pont Erwyd, Cardiganshire. 


Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardiganshire), 
Q.J.G.S., 65, 468, 493-505, map. Pale-green and blue mudstones, 
shales and flags, with bands of rusty-weathering graptolitic 
shales. Thickness 250 ft. Included in Pont Erwyd Stage. Under- 
lain by Rheidol Group and overlain by Devil’s Bridge Group. 
Assigned to convolutus, cometa and sedgwicki Zones. Fauna in- 
cludes Climacograptus hughesi, Petalograptus minor, Cephalo- 
graptus cometa, Monograptus clingani, M. convolutus, M. deci- 
piens, M. cf. involutus, M. limatulus, M. lobiferus, M. cf. nudus, 
M. regularis, M. sedgwicki, M. tenuis, Rastrites hybridus and 
R. maximus (rare). 


Jones (O.T.) and Puc (W.J.), 1916, Q.J.G.S., 71, 379, stated 
that the Castell Group becomes thinner northwards. They re- 
marked that the discovery near Machynlleth of two shale bands 
with Cephalograptus cometa throws doubt on the interpreta- 
tion of some sections in the Castell Group of the Pont Erwyd 
district, and considered that both bands probably occur in that 
district, but have not been distinguished. The sedgwicki Zone of 
Pont Erwyd was shown to be equivalent to the sedgwicki and halli 


4 Zones of Machynlleth. The halli Band had been found to occur 


NP L 


in the Pont Erwyd district, above soft shales with Monograptus 
sedgwicki and M. tenuis. 
Distribution : Pont Erwyd district, Cardiganshire. 
(M. L. K. C.). 
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CEFN GROUP ......... Silurian : Llandovery Series, Upper 


` Type-locality : near Cefn, about 3 miles north-east of Welsh- 
pool, Montgomeryshire. 


Wape (A.), 1911. The Llandovery and associated rocks of 
north-eastern Montgomeryshire, Q.J.G.S., 67, 419, 435, map. The 
Pentamerus Limestone beds of Cefn consist of massive grey 
calcareous grits with brecciated limestone bands and some thin 
beds of shale. Thickness 50 ft. Underlain by Gwern-y-brain Shales 
(Ordovician) and overlain by Buttington Shales. Fauna includes 
Favosites sp., Cornulites serpularius, Hebertella [Orthis] rustica, 
Pentamerus oblongus, Stricklandia [Stricklandinia] lens, Chilid- 
iopsis [Strophomena] pecten, Leptaena rhomboidalis, Triplecia cf. 
nucleus and Atrypa reticularis. 

These rocks are a continuation of the Pentamerus Beds of 
Shropshire, and have been described and mapped as such by 
WuitTtarp (W.F.), 1932, Q.J.G.S., 88, 881, plate Ix. 


Distribution : Welshpool district, Montgomeryshire. 
(M. L. K. C.). 


CEFN-GOLEU BEDS ............. Silurian : Ludlow Series 
Type-area: Clwyd Hills, Denbighshire. 


Woops (E.G.) and Crosrretp (M.C.), 1925. The Silurian rocks 
of the central part of the Clwydian Range, Q.J.G.S., 81, 170-94. 
Pale striped flags yielding Monograptus tumescens, M. dubius 
and M. crinitus. Form the upper part of the Monograptus tu- 
mescens Zone. Overlain by the Bryn-y-Saeson Beds and under- 
lain by the Eithinen Beds. 


(J. D. L.). 


T CEPHALOGRAPTUS ACUMINATUS ZONE. 
See: Akidograptus acuminatus Zone. 


CEPHALOGRAPTUS COMETA BAND 
Silurian : Llandovery Series, Middle 


Type-locality : old coach-road section, immediately west of 
Derwenlas, about 2 miles south-west of Machynlleth, Mont- 
gomeryshire. 


Jones (O.T.) and Pucu (W.J.), 1916. The geology of the district 
around Machynlleth and the Llyfnant Valley, Q.J.G.S., 71, 346, 
355-7. A black shale band containing Climacograptus hughesi, 
C. scalaris, Orthograptus bellulus, Cephalograptus cometa, Mono- 
graptus clingani, M. convolutus (common), M. decipiens (com- 
mon), M. limatulus (common), M. lobiferus and M. regularis 
(common). Thickness 1 ft. 6 in. Included in Monograptus regu- ~ 
laris Zone (Derwen Group). 
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PucH (W.J.), 1929. Q.J.G.S., 85, 279, 281, considered that a 
= band of black shale, 11 in. thick, occurring at Craig y Pant, near 
_ Llanymawddwy (Merioneth), is probably the cometa Band. 

_ Jones (W.D.V.), 1945, Q.J.G.S., 100, 320, showed the cometa Band 
_ of Llanidloes (Montgomeryshire) as occurring at the top of the 
Convolutus Beds. 


Distribution : Central and North Wales. 
(M. L. K. C.). 


CEPHALOGRAPTUS COMETA ZONE 
Silurian : Llandovery Series, Middle 


Type-locality : Dobb’s Linn, west of Birkhill Cottage, and 
about 94 miles north-east of Moffat, Dumfriesshire. 


; LapwortH (C.), 1878. The Moffat Series, Q.J.G.S., 34, 249-50 
et seqq., 323, figs. 29-30. At the type-locality the Diplograptus 
cometa Zone consists of 4 ft. of barren grey shales, succeeded 
by 8 ft. of black graptolitic shales, highly pyritous and rusty- 
weathering. Included in Upper Birkhill Shales. Underlain by 
` Monograptus gregarius Zone and overlain by Monograptus spi- 
nigerus Zone. Fossils are poorly preserved at the type-locality, 
- but the following species occur: Climacograptus [Diplograptus] 
 hughesi, C. scalaris var. normalis, Glyptograptus [Diplograptus] 
 sinuatus, G. [Diplograptus] tamariscus, Petalograptus [Diplo- 
_ graptus] folium, Cephalograptus [Diplograptus] cometa (very 
common), Monograptus ‘cyphus’, M. gemmatus [Rastrites ca- 
pillaris], M. leptotheca, M. lobiferus, M. hisingeri and M. tenuis. 
Additional species recorded from other localities in the Moffat 
_ district include Gladiograptus [Retiolites] perlatus, Monograptus 
- argutus, M. concinnus, M. gregarius, Rastrites hybridus, Dawsonia 
campanulata and Discinocaris browniana. 

The Cephalograptus cometa Zone is the highest zone of the 
Middle Llandovery. There has been some uncertainty as to 
whether or not it should rank as a distinct zone. In the generalized 
zonal scheme used by some authors it is shown as a zone, but 
others refer to it as the cometa Band or Subzone and include it 
at the top of the Monograptus convolutus Zone. 

In the Southern Uplands of Scotland the term cometa Zone 
is still used in the sense in which it was originally defined by 
Lapworth. It has been recognized at several localities, from the 
Moffat district in the north-east to The Rinns of Galloway in the 
south-west (PEacH (B.N.) and Horne (J.), 1899. The Silurian rocks 

-of Britain, 1, Scotland, Mem. G.S.G.B., 81, 95-6 et seqq.). 

In the Lake District this zone has not been distinguished. 
Marr (J.E.) and Nicuotson (H.A.), 1888, Q.J.G.S., 44, 708, re- 
marked that it appears to have thinned out; they considered that 
it may be partly represented by a mudstone band or by the 
uppermost portion of the convolutus Zone. 

In Central Wales the term cometa Zone has been used in 
some districts: at Tarannon (Montgomeryshire) it is represented 
by the lower portion of the Twymyn Group (Woop (E.M.R.), 1906, 
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Q.J.G.S., 62, 689, 692-3), and at Pont Erwyd (Cardiganshire) by 
part of the Castell Group (Jones (O.T.), 1909, Q.J.G.S., 65, 468, 
504). In other places, such as the Llanidloes and Machynlleth — 
districts (Montgomeryshire), a particular graptolitic shale band 
has been described as the cometa Band q.v., and this has been 
included near the top of the convolutus Zone or in the regularis 
Zone (Jones (W.D.V.), 1945, Q.J.G.S., 100, 320; Jones (O.T.) and 
Pucu (W.J.), 1916, Q.J.G.S., 71, 346, 355-7). 

The fauna of the cometa Zone is somewhat similar to that 
of the convolutus Zone. Cephalograptus cometa itself is a species 
which often occurs abundantly at this horizon and has a restricted 
vertical range. In many areas C. cometa appears to be confined 
to a single band of graptolitic shale, but sometimes it is found in 
more than one band, as at the type-locality of Dobb’s Linn where 
it is present in two bands within the cometa Zone, and near 
Machynlleth (Montgomeryshire) where it occurs in the cometa 
and decipiens Bands. 

(M. L. K. C.). 


CERIG GWYNION GRITS. Silurian: Llandovery Series, Lower 


Type-locality : exposures on north-western slope of Gwas- 
taden Hill, about 4 mile north of Carn Wen, and 1 mile south- 
east of Rhayader, Radnorshire. (Named from the long precipitous 
crags of Cerig Gwynion, 14 miles south of Rhayader.) 


LapwortH (H.), 1900. The Silurian sequence of Rhayader, 
Q.J.G.S., 56, 75-6 et seqq., 95-6, plate v1, map. Hard, compact, 
greenish-grey grits, with occasional bands of slate yielding Cli- 
macograptus scalaris var. normalis [C. normalis]. Thickness about ` 
170 ft. at the type-locality, and over 230 ft. at Cerig Gwynion. 
Included in Gwastaden Group. Underlain by blue-black shales 
and overlain by Dyffryn Flags. 

The Cerig Gwynion Grits were taken by H. LapwortH as 
forming the lowest subdivision of the Gwastaden Group; they 
were thought to be situated near the base of the Lower Llan- 
dovery, and this view was later confirmed by the finding of 
Glyptograptus persculptus in the grits (LapwortH (H.), 1916, 
Q.J.G.S., 71, 384). Davies (K.A.), 1928, P.G.A., 39, 162, has shown, 
however, that these grits are not quite at the base of the Llan- 
dovery, but are underlain by some 35 ft. of mudstones belonging 
to the persculptus Zone. 

North-eastwards from Rhayader the Cerig Gwynion Grits 
thin out, and they cannot be recognized in the Abbey-Cwmhir 
district (Roperts (R.O.), 1929, Q.J.G.S., 85, 663). South-west- 
wards the grits extend as far as Nant Cedney, 34 miles north- 
east of Abergwesyn (Davies (K.A.) and Prarr (J.1.), 1933, 
Q.J.G.S., 89, 204, map). 


Distribution : Rhayader district, Radnorshire and Breconshire. 
(M. L. K. C.). 
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CETHINGS SANDSTONE 
Silurian : Llandovery Series, Lower 
) Type-locality : railway section at Cethings, about 3 mile east- 
north-east of Haverfordwest, Pembrokeshire. 

STRAHAN (A.) et al., 1914. South Wales Coalfield, XI, Haver- 
fordwest, Mem. G.S.G.B., 77-8, 81 et seqq. Fine-grained grey 
_ quartzitic sandstone, occurring in the upper part of the Base- 
ment Beds (Haverford Stage). Thickness 28 ft. at the type- 
locality, and about 100 ft. near the castle at Haverfordwest. This 
sandstone occupies a constant position in the lithological se- 
quence throughout the Haverfordwest district. Although in places 
it becomes attenuated and contains some intercalated shale bands, 
it nowhere wholly thins out. 


Distribution : Haverfordwest and Narberth districts, Pem- 
brokeshire. 
(M. L. K. C.). 


CHONETES BEDS, LOWER (Clun) . Silurian: Ludlow Series 
Type-area: Clun Forest district, Shropshire. 


Stamp (L.D.), 1919. The Highest Silurian rocks of the Clun- 
Forest District (Shropshire), Q.J.G.S., 74, 221-46. Irregularly- 
bedded calcareous flagstones of blue-grey colour weathering into 
thick slabs of a nodular character due to the somewhat con- 
cretionary nature of the beds. Fossils common: Chonetes stria- 
tellus, Orbiculoidea [Discina] rugata, Camarotoechia [Rhyncho- 
nella] nucula, Dalmanella [Orthis] lunata. Overlain by Upper 
_Chonetes Beds and underlain by Rhynchonella Beds. 


(J. D. L.). 


CHONETES BEDS, UPPER (Clun). Silurian: Ludlow Series 
Type-area : Clun Forest district, Shropshire. 


Stamp (L.D.), 1919. The Highest Silurian rocks of the Clun- 
Forest District (Shropshire), Q.J.G.S., 74, 221-46. Well-bedded 
slightly arenaceous flagstones more resistant to weathering than 
the Lower Chonetes Beds. Fossils confined to bedding-planes 
rather than distributed through the mass of the rock. Overlain 
by Downton Castle Sandstone Series and underlain by Lower 
Chonetes Beds. Correlated with the Spirifera elevata Shales of 
the Ludlow area. 

(I DA): 


-CHONETES FLAGS (Beds) ........ Silurian : Ludlow Series 
Type-locality : Whitcliffe section, Ludlow, Shropshire. 
Erres (G.L.) and StarterR (LL), 1906. The Highest Silurian 
rocks of the Ludlow District, Q.J.G.S., 62, 195-222. Calcareous 
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flags and shales with Ludlow Bone-Bed at the top. Chonetes 
striatellus [C. striatella] is the predominant fossil, with a thin 
horizon of Spirifer elevata mut. at the top. f 

The Ludlow Bone-Bed is now regarded as the base of the 
Downton Series and is presumably to be excluded from the Cho- 
netes Flags. See Stamp (L.D.), 1923. The Base of the Devonian 
with special reference to the Welsh Borderland, G.M., 60, 
276-82, 331-36, 367-72, 385-410, and Wurre (E.I.), 1950. The Ver- 
tebrate Faunas of the Lower Old Red Sandstone of the Welsh 
Borders, B.M. Geol. Bull., 1, (3), 51-67, Lit. Thickness 150-160 
feet. Upper member of the Upper Ludlow Group. Overlain by 
Downton Castle Sandstone and underlain by Rhynchonella Flags. 
Also referred to as Upper Whitcliffe Flags and Chonetes Beds by 
the original authors; on p. 209 and in the fossil lists, however, 
they use the term Chonetes Beds to cover only the lower part 
of the Chonetes Flags (Da), elsewhere referred to as the Lower 
Chonetes Beds. Characteristic fossils: Chonetes striatellus, Dal- 
manella [Orthis] lunata, Camarotoechia [Rhynchonella] nucula, 
Orbiculoidea rugata, Spirifer elevata mut. (top part), Goniophora 
cymbaeformis, Fuchsella [Orthonota] amygdalina, Pterinea retro- 
flexa, Orthoceras spp., Serpulites longissimus, Homalonotus 
knightii. 

(J. D.L.). 


CHONETES LAEVIGATA BEDS .. Silurian: Ludlow Series 
Type-locality : Builth Wells, Breconshire. 


Straw (S.H.), 1937. The Higher Ludlovian rocks of the Builth 
District, Q.J.G.S., 93, 406-56. Lowest faunal subdivision of the - 
Cyrtoceras Mudstones q.v. with Dayia navicula and Chonetes 
laevigata common. Overlain by Gypidula galeata Beds and under- 
lain by Monograptus scanicus Zone. Common fossils additional 
to those mentioned above: nodular Bryozoa, Favosites, Atrypa 
reticularis, Dalmanella orbicularis, Cyrtoceras intermedium and 
Slava [Cardiola] interrupta. 


(J.D. L.). 


CHONETES MINIMUS BAND 
Silurian: Llandovery Series, Upper 
Type-locality : section in Bristol Road, Rubery, between 
Birmingham and Bromsgrove, Worcestershire. 


Wis (L.J.) et al., 1925. The Upper Llandovery Series of 
Rubery, Proc. Bgham. nat. Hist. Soc., 15, 70, 76, fig. 2. Laminated 
white sandstone with small brachiopods. Thickness 2 in. Includ- 
ed in Rubery Shales (Upper Llandovery). 

Distribution : Rubery, Worcestershire. 


(M. L. K. C.). 
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-CHONETES STRIATELLIA]JUS BEDS 
Silurian : Ludlow Series 


Type-locality : Builth Wells, Breconshire. 


Straw (S.H.), 1937. The Higher Ludlovian rocks of the 
Builth District, Q.J.G.S., 93, 406-56. Upper faunal division of 
the Orthonota Mudstones q.v. characterized by the dominance 
of Chonetes striatellus, Dalmanella lunata and Fuchsella [Ortho- 
nota] amygdalina. Overlain by the Holopella conica Beds and 
underlain by the Transition Beds. Other common fossils : Camaro- 
toechia [Rhynchonella] nucula, Delthyris [Spirifer] cf. elevatus, 
Beyrichia kloedeni var. torosa, Orthoceras bullatum, Serpulites 
longissimus, Hormotoma corallii. 

(J.D. L). 


CHONETES STRIATELL[IAIUS ZONE 
Silurian : Ludlow Series 


Type-locality : Whitcliffe section, Ludlow, Shropshire. 


Erres (G.L.) and Sater (I.L.), 1906. The Highest Silurian 
rocks of the Ludlow District, Q.J.G.S., 62, 195-222. Zonal name 
for Chonetes Flags of Ludlow (Shropshire) q.v. The zonal fossil 
name is now rendered as Chonetes striatellus. 

(J.D. L.). 


CHONETOIDEA GRAYI BEDS ... Silurian: Ludlow Series 
Type-locality : Builth Wells, Breconshire. 


Straw (S.H.), 1937. The Higher Ludlovian rocks of the Builth 
District, Q.J.G.S., 93, 406-56. Lowest faunal subdivision of the 
_Orthonota Mudstones q.v. Characterized by Chonetoidea grayi, 
Beyrichia lauensis (restricted to these beds), Calymene inter- 
media and Encrinurus punctatus. Overlain by the Transition Beds 
and underlain by the Lingula lata Beds. The Chonetes striatellus 
fauna enters for the first time but the Dayia navicula fauna (see 
Straw, 1937, p. 412) still flourishes apart from the rarity of 
Sphaerirhynchia [Wilsonia] spp. 

(J. D. L.). 


CLIMACOGRAPTUS EXTREMUS BAND 
Silurian : Llandovery Series, Upper 

Type-locality : old coach-road section, immediately west of 
Derwenlas, about 2 miles south-west of Machynlleth, Mont- 
gomeryshire. 

Jones (O.T.) and Pucu (W.J.), 1916. The geology of the 
district around Machynlleth and the Llyfnant Valley, Q.J.G.S., 
71, 346, 355-6, 358. Dark-blue and pale-blue mudstones and 
shales containing Climacograptus extremus (abundant) and Mono- 
graptus nudus. Thickness 1 ft. 9 in. Included in Monograptus halli 
Zone (Derwen Group). 
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Jones (W.D.V.), 1945, Q.J.G.S., 100, 321, 323, described the 
extremus Band of Llanidloes (Montgomeryshire) as being a dark 
purplish shale band, about 3 in. thick, with satiny bedding planes, — 
which has yielded numerous specimens of Climacograptus ex- 
tremus and rare specimens of Monograptus involutus. 


Distribution : Central Wales. 


(M. L. K. C.). 
CLINGANI BAND. 
See: Monograptus clingani Band. 
CLODDIAU GROUP .......... Silurian: Llandovery Series 


Type-locality: between Cloddiau and the Laundry, 14- 
23 miles north-west of Welshpool, Montgomeryshire. 


Wane (A.), 1911. The Llandovery and associated rocks of 
north-eastern Montgomeryshire, Q.J.G.S., 67, 419, 421, 433-5. 
Blue shales, 20-30 ft. thick, succeeded by about 200 ft. of soft 
sandy mudstones with some siliceous flaggy bands. Included in 
Upper Llandovery (?). Underlain by Powis Castle Conglomerate 
and overlain (with overlap) by Wenlock Shales. Fauna includes 
Climacograptus innotatus, C. medius, C. cf. rectangularis, Favo- 
sites asper, Platystrophia biforata, Resserella [Dalmanella] 
elegantula, Clorinda [Barrandella] undata, Stricklandia [Strick- 
landinia] lens, Leptaena rhomboidalis, Camarotoechia [Rhyncho- 
nella] landoveriana, Plagiorhyncha [Camarotoechia] decem- 
plicata, Meifodia [Meristella (?)] subundata, Atrypa marginalis 
and A. reticularis. 


Although Wane doubtfully included this group in the Upper 
Llandovery, he remarked that the fauna obtained from it near 
the Laundry seems to indicate zones of both the Lower and 
Upper Llandovery. Kine (W.B.R.), 1928, Q.J.G.S., 84, 684-5, cor- 
related the rocks which immediately succeed the Powis Castle 
Conglomerate at the Laundry with the Graig-wen Sandstone and 
overlying silty mudstones (Lower Llandovery) of the Meifod area. , 


Distribution : Welshpool district, Montgomeryshire. 
(M. L. K. C.). 
+CLUNIAN (Stage) 
Silurian : Ludlow Series and Devonian: Downton Series 
Type-area: Clun Forest, Radnorshire. 
This term has never come into general use. 
Laxe (P.), 1895. The Denbighshire Series of South Denbigh- 


shire, @.J.G.S., 51, 9-23. Shown in the correlation table on p. 22 
as incorporating the Leintwardine Flags, Aymestry Limestone, 
Upper Ludlow Shales and Downton Sandstone. 


(J. D. L.). 
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CLYNMARCH GRITS AND SHALES 
Silurian : Llandovery Series 


Type-locality : exposures along the Lampeter road about 
ż mile north of Llansawel, and quarries near Clynmarch, 4 mile 
north-west of Llansawel, Carmarthenshire. 

Drew (H.) and Sater (I.L.), 1910. Notes on the geology of 
the district around Llansawel (Carmarthenshire), Q.J.G.S., 66, 
405-6, 409-11, map. Grey-black and blue shales, much cleaved, 
and rusty weathering, with bands of grit. Thickness 600 ft. Also 
termed ‘cyphus Grits and Shales’. Included in Llansawel Group. 
Assigned to Monograptus cyphus Zone. Underlain by Llathige 
Shales and Mudstones, and overlain by Monograptus communis 
Zone. Fauna includes Climacograptus rectangularis, Rhaphido- 
graptus [Climacograptus] térnquisti, Monograptus cyphus and M. 


- revolutus. 


Distribution : Llansawel district, Carmarthenshire. 
(M. L. K. C.). 


CLYWEDOG STAGE 
Silurian : Llandovery Series, Lower and Middle 


Type-locality : River Clywedog section, near Glyn Hall, Glyn 
Factory and Cribynau Cottages, and about 1-2 miles north-west 
of Llanidloes, Montgomeryshire. 


Jones (W.D.V.), 1945. The Valentian succession around 
Llanidloes, Montgomeryshire, Q.J.G.S., 100, 315-20, opposite 330, 
map. Dark mudstones and shales containing a graptolitic fauna. 
Thickness 2270 ft. Included in Lower and Middle Llandovery. 
Underlain by Upper Bala and overlain by Llanidloes Stage. Sub- 
divided into Lower Clywedog Stage and Upper Clywedog Stage 


- qqv. 


Distribution : Llanidloes district, Montgomeryshire. 
(M. L. K. C.). 


CLYWEDOG STAGE, LOWER 
Silurian : Llandovery Series, Lower 
Jones (W.D.V.), 1945. The Valentian succession around 
Llanidloes, Montgomeryshire, Q.J.G.S., 100, 315-8, 320, opposite 
330, map. Dark mudstones and shales. Thickness 1765 ft. Sub- 
divided into (1) Persculptus Mudstones (persculptus Zone), (2) 
Acuminatus Shales (acuminatus Zone), and (3) Monograptus Beds 


(atavus (?), acinaces and cyphus Zones). 
(M. L. K. C.). 


CLYWEDOG STAGE, UPPER 
Silurian : Llandovery Series, Lower and Middle 
Jones (W.D.V.), 1945. The Valentian succession around 
Llanidloes, Montgomeryshire, @.J.G.S., 100, 318-20, opposite 330, 
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map. Dark mudstones and shales, massive grey-green sandy mud- 
stones, and slaty shales alternating with thin mudstones. Thick- 
ness 505 ft. Subdivided into (1) Triangulatus Beds (triangulatus 
(s.l.) Zone (including triangulatus, magnus and leptotheca Bands) ) 
and (2) Convolutus Beds (convolutus and cometa Zones). 


(ML K. C.). 


COALBROOKDALE BEDS ...... Silurian: Wenlock Series 

Type-locality : Coalbrook Dale, Shropshire. 

Davipson (T.) and Maw (G.), 1881. Notes on the physical 
character and thickness of the Upper Silurian rocks of Shropshire 
with the Brachiopoda they contain grouped in Geological Hori- 
zons, G.M., (2), 8, 104. Tabulated as a local subdivision of the 
Wenlock Shales, underlain by the Buildwas Beds and overlain 
by the Tickwood Beds. 1100-1200 ft. thick, fawna p. 108. 


Pocock (R.W.) et al., 1938. The Shrewsbury District including 
the Hanwood Coalfield, Mem. G.S.G.B., 101, 113. Greyish-blue 
sandy shale with calcareous nodules, representing the zones of 
Cyrtograptus linnarssoni?, C. ellesi [C. rigidus], C. lundgreni, 
and possibly Monograptus vulgaris. Thickness 650-700 ft. Fauna 
pp. 99, 260-9. 

Rebs. 


COALBROOKDALE BEDS, LOWER 
Silurian: Wenlock Series 

Type-locality : Coalbrook Dale, Shropshire. _ 

Pocock (R.W.) et al., 1938. The Shrewsbury District, includ- -~ 
ing the Hanwood Coalfield, Mem. G.S.G.B., 99, 113. Coalbrook- 
dale Beds containing fauna indicating probable position in the 
zonal sequence between the zones of Cyrtograptus rigidus [C. 
symmetricus] and C. ellesi [C. rigidus]. 


(P.R. E.). 


COALBROOKDALE BEDS, MIDDLE 
Silurian : Wenlock Series 
Type-locality : Coalbrook Dale, Shropshire. 


Pocock (R.W.) et al., 1938. The Shrewsbury District, includ- 
ing the Hanwood Coalfield, Mem. G.S.G.B., 99, 113. Coalbrook- 
dale Beds containing fauna of the Cyrtograptus lundgreni Zone. 


(P. R. E.). 


COALBROOKDALE BEDS, UPPER 
Silurian: Wenlock Series 


Type-locality : Blakeway Hollow, 2 miles west-south-west 
of Much Wenlock, Shropshire. 


Pocock (R.W.) et al., 1938. The Shrewsbury District, includ- ` 
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ing the Hanwood Coalfield, Mem. G.S.G.B., 99, 103, 113. Coal- 
_brookdale Beds that contain Gothograptus nassa and Mono- 
graptus dubius. The equivalent graptolite zone of this assemblage 
is uncertain; Cyrtograptus lundgreni Zone preferred. Overlain by 
Tickwood Beds. See Wenlock Series. 
(P. R. E.). 


 COLDWELL BEDS .. Silurian: Wenlock and Ludlow Series 
Type-locality : Coldwell, near Hawkshead, Lancashire. 


AVELINE (W.T.) and Hucues (T.McK.), 1872. Kendal, Sed- 
bergh, Bowness and Tebay, Mem. G.S.G.B., (Old Series one-inch 
sheet 98 N.E.) 1st Ed. The sandy flags above the lowest grit in 
the Coniston Flags and Grits, containing Phacops obtusicaudatus. 

Included in Wenlock Series by the original authors. 


Marr (J.E.), 1878. On some well-defined Life Zones in the 
lower part of the Silurian (Sedgwick) of the Lake-District, 
- Q.J.G.S., 34, 871-85. Redefined the Coldwell Beds as the upper 
two-thirds of the Coniston Flags, overlying the Brathay Flags 
and overlain by the Coniston Grits. They are described as blue 
or grey gritty flags and divided into Lower, Middle and Upper 
Coldwell Beds qq.v., the Middle Coldwell Beds of Marr being 
equivalent to the original Coldwell Beds. Marr (J.E.), 1892. On 
the Wenlock and Ludlow Strata of the Lake District, G.M., (3), 
9, 534-41. Further descriptions of the divisions of the Coldwell 
Beds with alternative zonal names. Age decided as Ludlow not 
Wenlock as indicated by the Geological Survey. 

(J. D. L.). 


COLDWELL BEDS, LOWER ..... Silurian : Wenlock Series 


Type-locality : north-west of Coldwell Quarry, Hawkshead, 
Lancashire. 

Marr (J.E.), 1878. On some well-defined Life Zones in the 
lower part of the Silurian (Sedgwick) of the Lake-District, 
Q.J.G.S., 34, 881. Series of coarse grey grits at the base of the 
Coldwell Beds, underlain by the Brathay Flags. Typical of this 
horizon in the Lake District. 

Watney (G.R.) and Wetcu (E.G.), 1910. The Graptolitic Zones 
of the Salopian rocks of the Cautley Area near Sedbergh, York- 
shire, G.M. (5), 10; 473, and eidem, 1911, Q.J.G.S., 67, 215. In- 
cluded in the Cyrtograptus lundgreni Zone with the top of the 
Brathay Flags. 

(Œ. R.E): 


COLDWELL BEDS, MIDDLE ..... Silurian : Ludlow Series 
Type-locality : Coldwell, near Hawkshead, Lancashire. 


Marr (J.E.), 1878. On some well-defined Life Zones in the 
lower part of the Silurian (Sedgwick) of the Lake-District, 


(Coldwell Beds, Middle, continued ) 


Q.J.G.S., 34, 871-85. These are the Coldwell Beds q.v. of Srpc- 
wick but Marr here extended the formation to include beds 
above and below. Described as ‘calcareous, flaggy, fossiliferous 
grits of a blue colour weathering to a rust brown’. Overlain 
by Upper Coldwell Beds and underlain by Lower Coldwell Beds. 
Fauna (p. 882) includes Phacops obtusicaudatus, ‘ Petraia’, Lep- 
taena [Strophomena] repressa, Slava [Cardiola] interrupta, 
Orthoceras spp. Marr (J.E.), 1892. On the Wenlock and Ludlow 
Strata of the Lake District, G.M., (3), 9, 534-41. These beds called 
also the zone of Phacops obtusicaudatus. Other additional fossils 
include Acidaspis sp. and Cheirurus sp. 
(J. D. L.). 


COLDWELL BEDS, UPPER ....... Silurian : Ludlow Series 
Type-locality : Coldwell, near Hawkshead, Lancashire. 
Marr (J.E.), 1878. On some well-defined Life Zones in the 

lower part of the Silurian (Sedgwick) of the Lake-District, 

Q.J.G.S., 34, 871-85. ‘Gritty flags, of bluish or greyish colour, 

weathering green, finely laminated and containing few fossils’; 

the thickest division of the Coniston flags. Overlain by Coniston 

Grits and underlain by Middle Coldwell Beds. Fauna (p. 882) 

includes Actinocrinus pulcher, Phacops obtusicaudatus, Ceratio- 

caris murchisoni, Orthoceras spp., Monograptus colonus. 

Marr (J.E.), 1892. On the Wenlock and Ludlow Strata of 
the Lake District, G.M., (3), 9, 534-41. Also called zone of Mono- 
graptus bohemicus (lower part). Thickness attains 2000 feet. 
Additional fossils include, Monograptus roemeri, M. bohemicus, 
Acidaspis hughesi, Dayia navicula, Rhynchonella nucula. 


(J. D. L.). 


COMETA BAND. 
See : Cephalograptus cometa Band. 


COMETA ZONE. 
See : Cephalograptus cometa Zone. 


t COMMUNIS ZONE. 
See: Monograptus communis Zone. 


t CONCHIDIUM KNIGHTII ZONE . Silurian: Ludlow Series 
Type-locality : Ludlow, Shropshire. 
Erres (G.L.) and Starter (I.L.), 1906. The Highest Silurian 


rocks of the Ludlow District, Q.J.G.S., 62, 195-222. Zonal name 


for the Conchidium or Aymestry Limestone q.v. and used by 
the authors in the table (p. 198). ` 


(J. D. L.). 
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CONCHIDIUM LIMESTONE ...... Silurian : Ludlow Series 
Type-locality : Aymestrey, Herefordshire. 


Equivalent to the more commonly used name Aymestry 
Limestone q.v. 


Erres (G.L.) and Starter (I.L.), 1906. The Highest Silurian 


_ rocks of the Ludlow District, Q.J.G.S., 62, 195-222. Massive lime- 


4 


stones with Conchidium knightii. 


ALEXANDER (F.E.S.), 1936. The Aymestry Limestone of the 
Main Outcrop, Q.J.G.S., 92, 103-15. Map, fauna. Thickness 75- 
250 feet. Lower division of the Aymestry Group. Overlain by 
Dayia Shales, underlain by Lower Ludlow shales. Characteristic 
fossils : see under Aymestry Limestone. 

(J. D. L.). 


CONCRETION BAND ............ Silurian : Ludlow Series 

Type-locality : Ludlow, Shropshire. 

Erres (G.L.) and Sater (1.L.), 1906. The Highest Silurian 
rocks of the Ludlow District, Q.J.G.S., 62, 195-222. A well-mark- 
ed band of concretions taken as the topmost division of the 
Rhynchonella Flags, and overlain by the Chonetes Flags. 


(J.D. L.). 


CONFERTUS ZONE. 
See: Dimorphograptus confertus Zone. 


CONGLOMERATE SERIES 
Silurian; Llandovery Series, Upper 

Type-locality : Marloes Bay and Wooltack Park, near Mar- 
loes, Pembrokeshire. 

CanTRILL (T.C.) et al., 1916. South Wales Coalfield, XII, Mil- 
ford, Mem. G.S.G.B., 52-3 et seqq. Conglomerates, quartzites, 
ashy-grits, shales and mudstones, with contemporaneous basaltic 
lava and thin tuffs. Thickness 500-800 ft. Included in Upper 
Llandovery. Rests unconformably on Skomer Volcanic Series 
(Arenig). Overlain by Coralliferous Series. Fauna includes ‘ Favo- 
sites fibrosa’, Cornulites serpularius, Tentaculites anglicus, Lin- 
gula bechei, Dalmanella sp., Brachyprion [Stropheodonta] com- 


` pressus, Leptaena rhomboidalis, Plagiorhyncha [‘ Rhynchonella ’] 


decemplicata, Meristina furcata, Coelospira hemisphaerica and 
Phacops cf. stokesi. 
Distribution : Marloes district, Pembrokeshire. 
(M. L.: K. C.). 
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CONISTON GRITS .............. Silurian: Ludlow Series 
Type-locality : Coniston area, north Lancashire. 


Sepewick (A.), 1845. On the comparative Classification of 
the Fossiliferous Strata of North Wales, with the corresponding 
deposits of Cumberland, Westmorland and Lancashire, Q.J GS., 
1, 442-50 (and P.G.S., 4, 576-84). ‘A group of bluish grey grits 
of great thickness... overlying the Coniston Flags’; no fossils as 
yet discovered (1845). Alternative name of Furness Grits men- 
tioned. Overlain by the Ireleth Slates and underlain by the 
Coniston Flagstones or Flags (= Brathay Flags and Coldwell 
Beds). 


AvELINE (W.T.), Hucues (T.McK.) and Tmpeman (R.H.), 1872. 
Kirkby Lonsdale and Kendal, Mem. G.S.G.B., (Old Series one- 
inch quarter sheet 98 S.E.), 9. Further descriptions of the Coniston 
Grits; thickness here about 5000 feet. Overlain by Bannisdale 
Slates and underlain by the Coniston Flags. Fossils include: 
Chonetes striatellus [C. lata], Spirifer elevata, ‘Petraia’ sp., 
Pterinea tenuistriata, Orthoceras spp. and graptolites. AVELINE 
(W.T.), Hucues (T.McK.) and Srranan (A.), 1888. Kendal, Sed- 
bergh, Bowness and Tebay, Mem. G.S.G.B. (Old Series one-inch 
quarter sheet 98 N.E.), 15. Marr (J.E.), 1892. On the Wenlock 
and Ludlow strata of the Lake District, G.M., (3), 9, 534-41. 
These beds are referred to the zone of Monograptus bohemicus 
(upper part). 

(J. D. L.). 


t CONISTON MUDSTONES .. Silurian: Llandovery Series 


This term was used by Harkness (R.) and Nıcmorson (H.A.), 
1868, Q.J.G.S., 24, 301-2, apparently as an alternative name for 
the Graptoliferous Mudstones of the Lake District. Later it was 
used in a wider sense to include all the rocks now known as the 
Stockdale Shales (NicHotson (H.A.), 1872, Q.J.G.S., 28, 225-6; 
NicHotson (H.A.) and Lapworts (C.), 1876, B.A.A.S. Rep. for 
1875, 78-9). 


(M. L. K. C.). 


CONVOLUTUS BAND. 
See : Monograptus convolutus Band. 


CONVOLUTUS BEDS .. Silurian : Llandovery Series, Middle 


; Type-locality : River Clywedog section, east-south-east of 
Cribynau Cottages, and about 1 mile north-west of Llanidloes, 
Montgomeryshire. 


Jones (W.D.V.), 1945. The Valentian succession around 
Llanidloes, Montgomeryshire, Q.J.G.S., 100, 319-20, opposite 330. 
Grey-green, massive, sandy, calcareous mudstones, 110 ft. thick, . 
succeeded by 280 ft. of rapidly-alternating slaty shales and thin 
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mudstones. Included in Upper Clywedog Stage. Underlain by 
Triangulatus Beds and overlain by Oldchapel Mudstones. Assign- 
ed to convolutus and cometa Zones. The cometa Band, a hard, 


blue, fossiliferous shaly band, occurs at the top. Fauna includes 


Climacograptus | hughesi, C. scalaris, Cephalograptus cometa, 
Monograptus clingani, M. convolutus, M. decipiens, M. limatulus, 
M. lobiferus, M. regularis and Rastrites peregrinus. 


Distribution : Llanidloes district, Montgomeryshire. 


(M. L. K. C.). 
CONVOLUTUS ZONE. 
See : Monograptus convolutus Zone. 
ECONWIL GRITS ............. Silurian: Llandovery Series 


Type-locality : Conwil Elvet, Carmarthenshire. 

Jonrs (O.T.), 1912. The geological structure of Central Wales 
and the adjoining regions, Q.J.G.S., 68, 335. Massive grits which 
appear to have yielded shelly fossils to Ramsay and others, and 


_ were assigned to the Lower Llandovery. 


Distribution : Conwil Elvet district, Carmarthenshire. 
(MEKC) 


CORALLIFEROUS SERIES 
Silurian : Llandovery Series, Upper and Wenlock Series 

Type-locality : Marloes Bay, Pembrokeshire. 

De ta Bece (H.T.), 1846. On the formation of the rocks of 
South Wales and south western England, Mem. G.S.G.B., 1, 26-7. 
Shales, sandstones and conglomerates, with thin bands of coral- 
liferous limestone. 

CaNTRILL (T.C.) et al., 1916. South Wales Coalfield, XII, Mil- 


_ ford, Mem. G.S.G.B., 51-5 et seqq. Grey shales and mudstones, 
~ thin calcareous grits, and argillaceous limestones, with abund- 


ant corals. Thickness 390-520 ft. Included in Woolhope and 
Wenlock divisions. Underlain by Conglomerate Series and over- 
lain by Sandstone Series. Fauna includes Favosites gothlandicus 
var. forbesi [F. forbesi], F. gothlandicus var. multipora [F. mul- 
tipora], ‘F. fibrosa’, Palaeocyclus porpitus [P. praeacutus], 
‘Petraia’ sp., Dalmanella sp., Clorinda [Pentamerus] globosa, 
Stricklandia [Stricklandinia] lirata, Leptaena rhomboidalis, Chili- 


‘diopsis [Strophomena] pecten, Eospirifer [Spirifer] radiatus, Del- 


thyris [Spirifer] elevatus, Atrypa reticularis, Poleumita globosum 
var. sculptum [Horistoma sculptum] and Encrinurus punctatus. 
The lower portion of the Coralliferous Series (in which 
Stricklandia lirata forma typica is abundant) is now included 
in the Upper Llandovery, while the upper portion is retained 


a pe 


(Coralliferous Series, continued) 


in the Wenlock Series; see Jones (O.T.), 1921, Q.J.G.S., 77, 168; 
Sr. Joseru (J.K.S.), 1935, G.M., 72, 421-2. 


Distribution : Marloes district, Pembrokeshire. 
(M. L. K. C.). 


CORALLINE LIMESTONE 
Silurian : Llandovery Series, Lower 


Type-locality : bosses protruding from beach, immediately 
north of the Horse Rock, near Shalloch Forge, south-south-west 
of Girvan, Ayrshire. 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
638-40, 643, map. The Coralline Limestone (or Lower Pentamerus 
Limestone) consists of a few feet of highly calcareous flagstones, 
much altered and disturbed, but abounding in casts of Clorinda 
undata [Pentamerus oblongus] and other brachiopods, together 
with Alveolites labechei, Favosites gothlandicus and other corals. 
Included in Woodland Beds (Saugh Hill Group). Underlain by 
Craigskelly Conglomerate and overlain by Diplograptus modestus 
Shales. Considered to be equivalent to the Woodland Limestone 
q.v. of Woodland Point. 


Distribution : Girvan district, Ayrshire. 
(M. L. K. C.). 


COWIE FISH-BED 
Silurian: ? Wenlock or ? Ludlow Series 


Type-locality : shore, south-east of Cowie, Kincardineshire. 


CampsBELL (R.), 1913. The Geology of south-eastern Kincar- 
dineshire, T.R.S.E., 48, 931-34. The Fish-bed occurs in a formation 
600 feet thick of green and grey siltstones, near the top of the 
Stonehaven Beds. Characteristic fossils: Cyathaspis (Traquair- 
aspis) campbelli, Hemiteleaspis heintzi, Phialaspis pococki var. 
cowiensis, cf. Pterolepis scales, ? Birkenia fragments, Archi- 
desmus sp., cf. Kampecaris, Hughmilleria norvegica, H. cf. lata, 
Dictyocaris slimoni, Ceratiocaris cf. papilio. 


WesTOLL (T.S.), 1945. A New Cephalaspid fish from the 
Downtonian of Scotland, with Notes on the Structure and Class- 
ification of Ostracoderms, T.R.S.E., 61, 341-57. Hemiteleaspis is 
intermediate between Aceraspis and Micraspis from Rudstangen, 
near Oslo, and Hemicyclaspis kjaeri from Jeløy, Norway. Hugh- 
milleria norvegica is typically from the Aceraspis and Micraspis 
beds of Norway (Stage 10). It is close to H. lanceolata from the 
Seggholm Micaceous Flagstones, near Muirkirk. 


(A. L.). 


COWLEIGH PARK BEDS. Silurian: Llandovery Series, Upper 


Type-locality : Cowleigh Park, north-west of North Hill, 
Malvern, Worcestershire. 


E 
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3 Groom (T.T.), 1910. The Malvern and Abberley Hills, and 
the Ledbury district. In Geology in the Field. Geol. Assoc., Jubilee ` 
Vol., 704, 705-7. Purple, brown, pink, green, and grey grits and 
sandstones, with subordinate conglomerates and shales. Thickness 
420 ft. to 900 ft. or more. Included in May Hill Sandstone. Shown 
in generalized succession as following the Bronsil Shales (Tre- 
madoc Series) unconformably. Overlain by Wych Beds. The 
Cowleigh Park Beds contain the greater part of the May Hill 
Sandstone fossils of the Malvern area, whereas the overlying 
Wych Beds are relatively poor in fossils. 


a Distribution : Malvern district, Worcestershire and Hereford- 
ire. 
(M. L. K. C.). 


CRAIGSKELLY CONGLOMERATE 
: Silurian : Llandovery Series, Lower 


Type-locality : Horse Rock and Craigskelly, near Shalloch 
Forge, south-south-west of Girvan, Ayrshire. 


LarpworTtH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
638, 640-1, 660, map. The Craigskelly Conglomerate (or Horse 
Rock Conglomerate) is a boulder conglomerate with many inter- 
bedded seams of gritstones; it is made up of well-rounded boul- 
ders, varying from 1 in. to 14 ft. in diameter, in a dark-green 
coarse sandy matrix. Thickness 50-60 ft. at the Horse Rock. 
Included in Woodland Beds (Saugh Hill Group). Rests uncon- 
formably on Barren Flagstones (Ardmillan Series). Overlain by 
Coralline Limestone. At Craigskelly the conglomerate is succeeded 
by hard-bedded gritstones, several feet thick, with fragmentary 
fossils, principally ‘Strophomena grandis’, Atrypa reticularis, 
‘Coelospira [Atrypa] hemisphaerica’? and Dictyonema. 


Distribution : Girvan district, Ayrshire. 
(M. L. K. C.). 


CRASSA SANDSTONE. 


See: Meristina crassa Sandstone. 


CRENULATUS BEDS... Silurian: Llandovery Series, Upper 


Type-locality : north and north-east of Moel-y-Faen, about 
4 miles north-north-west of Llangollen, Denbighshire. 


Wuts (L.J.) and Smrru (B.), 1922. The Lower Palaeozoic 
rocks of the Llangollen district, with special reference to the 
tectonics, Q.J.G.S., 78, 193, 195, plate iii. Splintery blue slates and 
‘mole-coloured mudstones, belonging to the Monograptus crenu- 
latus Zone (Upper Llandovery). Thickness 30 ft. Underlain by grey 
mudstones which may represent the griestonensis Zone. Over- 
lain by the Pen-y-glog Slates (Wenlock). Fauna: Gladiograptus 
geinitzianus var. angustidens, Monograptus griestonensis and 
M. vomerinus var. crenulatus. 
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(Crenulatus Beds, continued) 


On the Geological Survey one-inch map, Sheet 121 (Wrex- 
ham), this term is used for the rocks of the crenulatus Zone 
which crop out in the Cwrn-y-Brain and Mynydd Cricor Inliers 
and in the area south-east of Corwen. 


Distribution : Llangollen and Corwen districts, Denbighshire 


and Merioneth. 
(M. L. K. C.). 


CRENULATUS ZONE. 
See : Monograptus crenulatus Zone. 


+ CRESEIS FLAGSTONE 
Silurian: Wenlock and ? Ludlow Series 


Type-locality : Dee Valley, Denbighshire. 

Fallen into disuse, but first used in Sepgwick (A.), 1845. The 
Older Palaeozoic (Protozoic) rocks of North Wales, Q.J.G.S., 1, 18. 
Local name for Lower Denbighshire Flagstones because of abun- 
dance of Michelinoceras [Creseis]. 

(P. R. E.). 


CRISPUS ZONE. 
See: Monograptus crispus Zone. 


CROSSOPODIA SHALES. Silurian: Llandovery Series, Upper 


Type-locality : Penwhapple Glen, about 2ł miles east of ` 
Girvan, Ayrshire. 


LapwortH (C.), 1880. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 5, 51 and 6, 200. Purple and green 


mudstones with a few graptolites. Assigned to Monograptus exi- 
guus Zone. 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
652, 659, 660, fig. 28, map. The Crossopodia Shales (also referred 
to as Purple Shales and Penkill Shales) consist of finely-lami- 
nated shales of a deep purple colour, with occasional narrow 
seams of green or grey colour. Included in Penkill Group (Dailly 
Series). Underlain by Upper Camregan Grits and overlain by 
Protovirgularia Flags and Grits. These shales are crowded at 
many horizons with worm-tracks, including Crossopodia scotica 
(the commonest and most characteristic), Nemertites tenuis, 
Nereites sedgwicki and N. cambrensis. Graptolites occur in a few 
seams of slightly carbonaceous shale, and include Diplograptus 
sp., Plegmatograptus [Retiolites] obesus, Monograptus becki, 
M. exiguus, M. galaensis and Rastrites equidistans [R. distans]. 


Distribution : Girvan district, Ayrshire. 
(M. L. K. C.). 
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_ CTENODONTA SANDSTONE 
Silurian: Wenlock or Ludlow Series 


Type-locality : Rumney Quarry, north-east of Cardiff. 


= Sortas (W.J.), 1879. The Silurian District of Rhymney and 
_ Pen-y-glan, Cardiff, Q.J.G.S., 35, 475. Compact, fine-grained, 
_ friable sandstone with Ctenodonta subaequalis, 18 ft. below top 
_ of Rumney Quarry, 2 ft. 7 in. thick. Fauna, p. 482. Considered 
_ to belong to Ludlow Series rather than to Wenlock Series. Local 
~ development of Rumney Quarry. 


Nortu (F.J.), 1915. Note on the Silurian Inlier near Cardiff, 
- G.M., (6), 2, 385, map. 
(P. R. E.). 


EGWM CLYD BEDS ...:......0005; Silurian : Ludlow Series 


Type-locality : Cwm Clyd, near Llandovery, Carmarthen- 
shire. 


Price (J.H.) in Lawson (J.D.) et al, 1956. The Ludlo- 
- vian rocks of the Welsh Borderland, A.S., 12, 563-70. Flaggy 
sandstones and siltstones with jointed grits in the Gwydderig 
~ area (north-east) and Dalmanella orbicularis, Sphaerirhynchia 
wilsoni and Dayia navicula common. To the south-west the 
lower 700 feet of these beds pass laterally into the poorly 
fossiliferous sandstones and conglomerates of the Trichrig Beds 
_ qv. Overlain by the Roman Camp Beds and underlain by the 
Black Cock Beds. Thickness 800 feet. 
(J.D. L.). 


_ CWMERE GROUP ..... Silurian : Llandovery Series, Lower 


Type-locality : Machynlleth district, Cardiganshire, Mont- 
gomeryshire and Merioneth. (Named from Cwmere, about 4 miles 
south-west of Machynlleth.) 


Jones (O.T.) and Pucu (W.J.), 1916. The geology of the 
district around Machynlleth and the Llyfnant Valley, Q.J.G.S., 
71, 346, 348-54, map. Blue and dark-blue, rusty-weathering 
shales and mudstones, with some siliceous and gritty bands, and 
containing a graptolitic fauna. Thickness 300-356 ft.; the average 
thickness is 333 ft. Included in Pont Erwyd Stage. Underlain by 
“T’yn-y-maen Group (Plynlimon Stage) and overlain by Derwen 
Group. Subdivided into (1) Mottled Beds or persculptus Zone, 
(2) acuminatus Zone and (3) Monograptus spp. Beds which in- 
clude the atavus(?), acinaces, cyphus and triangulatus Zones. 
_ his term has been used for the Lower Llandovery rocks 
which crop out in the Machynlleth district, and along a belt of 
country in Merioneth, extending from Towyn on the coast, north- 
eastwards through the Corris, Dinas Mawddwy and Llanymawdd- 
wy districts (Jemu (R.M.), 1926, Q.J.G.S., 82, 478-80, map; PucH 
(W.J.), 1923, Q.J.G.S., 79, 525-9, map; idem, 1928, Q.J.G.S., 84, 
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361-4, map; idem, 1929, Q.J.G.S., 85, 274-8, map). The thickness of — 
the Cwmere Group and the succession within it are similar along 
the whole of this tract. At the base of the group is a band of | 
distinctive mudstones belonging to the persculptus Zone; these are 
called the Mottled Beds in the Machynlleth, Towyn and Corris 
districts, and the Glyptograptus persculptus Mudstones in the 
Dinas Mawddwy and Llanymawddwy districts. 
M. L. K. C.). 


CWM-YR-AETHNEN SHALES 
Silurian : Llandovery Series, Upper 


Type-locality : side of dry valley on eastern side of Afon 
Hirnant at Bwlch yr Hwch, near Cwm-yr-Aethnen, 43 miles 
south-south-east of Bala, Merioneth. 


Erres (G.L.), 1922. The Bala country : its structure and rock- 
succession, Q.J.G.S., 78, 137, 157, fig. 8. A series of slates which 
appear to be about 350 ft. thick, and which pass down into the 
Hirnant Beds. The lower part of the succession is assigned to 
the sedgwicki Zone, and consists of 150 ft. of hard, fine, blue-grey 
slates with some banding, yielding Climacograptus scalaris, Or- 
thograptus bellulus, Glyptograptus serratus, Petalograptus sp., 
and Monograptus sedgwicki. The upper part is assigned to the 
crispus Zone, and consists of somewhat softer slates, more defin- 
itely banded in lighter tones than the lower group, and yielding 
Monograptus becki, M. crispus, M. discus, M. marri, M. nudus, 
M. priodon and M. turriculatus. 

At the type-locality of the Cwm-yr-Aethnen Shales strike 
faulting occurs. It appears that the Hirnant Beds (Ordovician) are 
succeeded by a few feet of basal Lower Llandovery slates con- 
taining Climacograptus scalaris (s.l.) and Glyptograptus per- 
sculptus, and that these are faulted against the Cwm-yr-Aethnen 
Shales (see Jones (O.T.), 1923, G.M., 60, 517-8; Pucu (W.J.), 1929, 
Q.J.G.S., 85, 273-4). 


Distribution : Bala district, Merioneth. 
(MM. L. K. C.). 


CWMYSTWYTH GRITS . Silurian : Llandovery Series, Upper 


Type-locality : Cwmystwyth Mine, about 4ł miles east-north- 
east of Yspytty-Ystwyth, Cardiganshire. 

Jones (O.T.), 1922. Lead and zinc. The mining district of 
North Cardiganshire and West Montgomeryshire, Mem. G.S.G.B., 
Spec. Rep. Min. Res., 20, opposite 3, 6, map. The Cwmystwyth 
Formation consists of regular alternations of dark-grey, speckled 
grits, and smooth, dark, somewhat rusty-weathering shales; the 
grit bands vary from an inch to several feet thick. The total 
thickness of the formation varies greatly; in the neighbourhood of 
Cwmystwyth it must be many thousands of feet. Underlain by 
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oo Formation, and overlain by pale-green and purple 
_ shales. 


The Cwmystwyth Grits occur in the Central Wales Syncline, 
and their outcrop occupies a large area extending from near 
Cwmystwyth, southwards through the hilly country to the east 
of Tregaron and Lampeter (see map by Jones (O.T.), 1912, 
Q.J.G.S., 68, opposite 342). These rocks are similar to the Aber- 
ystwyth Grits, which occur farther west, and are thought to be 
probably equivalent to them (Jones (O.T.) and PucH (W.J.), 1935, 
P.G.A., 46, 280-1). 

In some places the Cwmystwyth Grits have been described 
under local names. Near Llangurig they are referred to as the 
Moelfre Group and assigned to the griestonensis Zone (JONES 
(W.D.V.), 1945, Q.J.G.S., 100, 322-4). In the hills to the east-south- 
east of Llanddewi-Brefi they are called the Pysgotwr Grits and 
are shown as including the griestonensis Zone (Davies (K.A.), 


1933, Q.J.G.S., 89, 176, 188-9). In both these areas the grits are 


overlain by mudstones belonging to the crenulatus Zone. 
(M. L. K. C.). 


CYPHUS BAND. 
See: Monograptus cyphus Band. 


CYPHUS GRITS AND SHALES. 
See: Clynmarch Grits and Shales. 


CYPHUS ZONE. 


See: Monograptus cyphus Zone. 


CYRTOCERAS MUDSTONES ..... Silurian : Ludlow Series 
Type-locality : Builth Wells, Breconshire. 


Srraw (S.H.), 1937. The Higher Ludlovian rocks of the Builth 
District, Q.J.G.S., 93, 406-56. Blue-grey (brown-weathering), 
sandy, micaceous, slightly calcareous mudstones and flaggy mud- 
stones with a subordinate amount of shales. Cyrtoceras inter- 
medium occurs throughout this group and is restricted to it. Many 
contorted layers; at certain horizons small calcareous nodules 
abound and thin bands of limestone occur in the middle portion. 


‘Overlain by the Wilsonia Shales and underlain by graptolitic 


shales of the zone of Monograptus scanicus. Classified in the 
Lower Ludlow Stage. Includes the following faunal subdivisions 
in ascending succession : (1) Chonetes laevigata Beds, (2) Gypi- 
dula galeata Beds, (3) Oriostoma alata Beds. ele 
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CYRTOGRAPTUS ELLESI ZONE . Silurian: Wenlock Series 
Type-locality : Dullas Brook, Builth, Radnorshire. 


Bouček (B.), 1931. Sur la présence de la Zone à Cyrtograptus | 


rigidus Tullberg et d’autres Zones dans le Gotlandien de la Bo- 
héme, Véstn. geol. Ust. ésl., 7, 10. New name for Cyrtograptus 
rigidus Zone (of ELLES) q.v., due to identification of C. rigidus 
Elles (non TULLBERG) as C. ellesi Gortani. 

(P. R. E.). 


CYRTOGRAPTUS GRAYAE BAND 
Silurian : Llandovery Series, Upper 


Type-locality : Spengill, about 14 miles north-west of Raw- 
they Bridge, and 3 miles south-south-west of Ravenstonedale, 
Westmorland. 


Marr (J.E.) and Nicuotson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 704-5. A band of very fine, grey, gritty shale, 
3 in. thick, one bedding-plane of which is covered with Cyrto- 
graptus grayae; the bed yields also Monograptus pandus and 
Gladiograptus [Retiolites] geinitzianus. Believed to form the 
uppermost part of the Monograptus crispus Zone (Lower Brow- 
gill Beds). 


Distribution : Spengill, Westmorland. 
(M. LK. Ci: 


CYRTOGRAPTUS GRAYAE MUDSTONES 
Silurian : Llandovery Series, Upper 


Type-locality : Penwhapple Glen, between the foot of Penkill ` 


Burn and the crook of Penwhapple, about 24-2? miles east of 
Girvan, Ayrshire. 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
653, 660, fig. 28, map. A mass of soft purple and green mudstones, 
capped by thin seams of graptolitic and more or less calcareous 
shales. Included in Penkill Group (Dailly Series). Underlain by 
Protovirgularia Flags and Grits, and overlain by Glenfoot Beds. 
Fauna includes Gladiograptus [Retiolites] geinitzianus, Mono- 
graptus priodon, Cyrtograptus grayae, ‘Cardiola fibrosa’ and 
‘ Acidaspis brighti’, together with a few brachiopods and crustac- 
eans. 
The Cyrtograptus grayae Mudstones have been variously 
referred to as Retiolites or Priodon Flags, Priodon Flags and 
Grits, Penkill Mudstones, Cyrtograptus Mudstones, and Grayi 
Beds. A faunal list is given by Prac (B.N.) and Horne (J.), 


ees The Silurian rocks of Britain, 1, Scotland, Mem. G.S.G.B., 


Distribution : Girvan district, Ayrshire. 
(M. L. K. C.). 
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tCYRTOGRAPTUS GRAYAE ZONE 

Silurian : Llandovery Series, Upper 
LapwortH (C.), 1880. On the geological distribution of the 
_ Rhabdophora, A.M.N.H., (5), 6, 200-1. A zone represented by the 
_ upper division of the Gala Group in the south of Scotland; it is 
marked off from the lower division by the total absence of 


_ Diplograptidae, and by the presence of many Wenlock forms such 


_ as Monograptus ‘riccartonensis’ and M. ‘ vomerinus’. This zone 
_ comes between the Monograptus exiguus Zone (Lower Gala) and 
the Cyrtograptus murchisoni Zone (Wenlock). 

The Cyrtograptus grayae Zone has fallen into disuse. The 
aS was seldom employed after Lapwortu’s original description 
of it. 

(M. L. K. C.). 


CYRTOGRAPTUS LINNARSSONI ZONE 
i Silurian : Wenlock Series 


Type-locality : Coed Mawr Quarry, Builth, Radnorshire. 


LapwoRrTtTH (C.), 1880. On the geological distribution of the 
' Rhabdophora, A.M.N.H., (5), 6, 201. Includes the lower portion 
_ of the main mass of Wenlock Shales at Builth and which contains 
Cyrtograptus linnarssoni. Underlain by the C. murchisoni Zone 
and overlain by the zone of Monograptus testis. 


Erres (G.L.), 1900. The Zonal Classification of the Wenlock 
~ Shales of the Welsh Borderland, Q.J.G.S., 56, 377. The zone is 
restricted to 200 ft. of hard calcareous flagstones with limestone 
concretions, underlain by the C. symmetricus Zone and overlain 
-by the C. ellesi [C. rigidus] Zone. Only recognized in the Welsh 
’ Borderland and North Wales. Fauna: Cyrtograptus linnarssoni, 
Monograptus priodon, M. vomerinus, M. dubius, M. flexilis, M. 
flexilis var. falcatus [M. jaekeli], M. flemingii var. primus. 


(P.R. E.). 


CYRTOGRAPTUS LUNDGRENI ZONE 
Silurian : Wenlock Series 


Type-locality : Builth, Radnorshire. 

Eres (G.L.), 1900. The Zonal Classification of the Wenlock 
Shales of the Welsh Borderland, Q.J.G.S., 56, 379-86. Uppermost 
graptolite zone of the Wenlock Shales, underlain by the zone of 
C. ellesi [C. rigidus] and overlain by the Monograptus vulgaris 

Zone. Alternating shales and flags. The zone is recognized in the 
Welsh Borderland, North Wales and the Lake District. Fauna: 


C. lundgreni, M. flemingii var. compactus, M. dubius. 
(P. R. E.). 


+ CYRTOGRAPTUS MUDSTONES. 
See: Cyrtograptus grayae Mudstones. 
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CYRTOGRAPTUS MURCHISONI ZONE 
Silurian : Wenlock Series — 


Type-locality : Builth, Radnorshire. 


Lapworts (C.), 1880. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 5. 58, 368; ibid., 6, 200. The lowest 
graptolite zone of the Wenlock Shales, underlain by the Cyrto- 
graptus grayae Zone, succeeded by the C. linnarssoni Zone and 
characterized by the presence of C. murchisoni. 


Extes (G.L.), 1900. The Zonal Classification of the Wenlock 
Shales of the Welsh Borderland, Q.J.G.S., 56, 374-413, maps and 
fauna. Caleareous shales with calcareous flagstones. Underlain 
by the Llandovery Grit and succeeded by the Monograptus riccar- 
tonensis Zone. Recognized in the Welsh Borderland, Denbighshire, 
the Lake District and southern Scotland. 

(P.R. E.). 


CYRTOGRAPTUS RIGIDUS ZONE. Silurian: Wenlock Series 
Type-locality : River Wye, Builth, Radnorshire. 


Erres (G.L.), 1900. The Zonal Classification of the Wenlock 
Shales of the Welsh Borderland, Q.J.G.S., 56, 379. Beds overlain 
by the Cyrtograptus lundgreni Zone and underlain by the C. lin- 
narssoni Zone, containing C. ellesi [C. rigidus], Monograptus 
vomerinus, M. dubius, M. retroflexus, M. flemingii, M. flemingii 
var. primus. 

Bouček (B.), 1931. Sur la présence de la Zone à Cyrtograptus 
rigidus Tullberg et d’autres Zones dans le Gotlandien de la Bo- 
héme, Véstn. geol. Ust. ésl., 7, 10. C. rigidus Elles is identified as 
C. ellesi Gortani and the consequent zonal nomenclature is tabu- -~ 
lated, restricting the C. rigidus Zone to the beds overlain by the 
C. linnarssoni Zone and underlain by the M. riccartonensis Zone 
and previously described by ELLEs as the C. symmetricus Zone 
q.v. The C. rigidus Zone of Errrs is re-named the C. ellesi 
Zone q.v. 

(P. R. E.). 


t CYRTOGRAPTUS SYMMETRICUS ZONE 
Silurian : Wenlock Series 

Type-locality : River Wye, Builth, Radnorshire. 

Superseded by Cyrtograptus rigidus Zone q.v. 

Erres (G.L.), 1900. The Zonal Classification of the Wenlock 
Shales of the Welsh Borderland, Q.J.G.S., 56, 376. Overlain by 
the C. linnarssoni Zone and underlain by the Monograptus 
riccartonensis Zone. Only recognized in the Welsh Borderland 
and North Wales. Fauna: Cyrtograptus rigidus Tullberg (non 
Elles) [C. symmetricus], M. vomerinus, M. vomerinus var. basi- 
licus. M. flemingi, M. dubius, M. priodon, M. capillaceus. 


(P.R. E.). 
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+DAER GROUP ......... aae Silurian : Llandovery Series 


i Type-area : country drained by the Daer Water and its tribu- 
taries east of Durisdeer, Dumfriesshire and Lanarkshire. 


Jack (R.L.) and SKar (H.M.), 1871. Mem. G.S.G.B. (Scotland), 
explanation of sheet 15, 9, 10. A series of hard blue and purplish 
gritty greywackes accompanied by, and interbedded with, grey 
shales and shaly greywackes. 


Distribution : Durisdeer district, Dumfriesshire and Lanark- 
shire. 


M. L. K. C.). 


DAILLY SERIES ....... Silurian : Llandovery Series, Upper 
and Wenlock Series 


Type-area : extending from near Old Dailly to Straiton, east 
and east-north-east of Girvan, Ayrshire. 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
650-9, 660, maps. Thin-bedded flagstones and shales, with seams 
of hard, but essentially flag-like grits distributed irregularly 
throughout the succession; coarse grits and conglomerates occur 
at the top. The series is marked by a general absence of fossils, 
and those which occur are restricted to a few thin seams. Thick- 
ness 2600 ft. Included in Upper Girvan Rocks. Underlain by 
Newlands Series. Overlain unconformably by Old Red Sandstone 
and Carboniferous rocks. Subdivided into Lower Dailly (consist- 
ing of Penkill Group) and Upper Dailly (consisting of Bargany 
and Straiton Groups). 


Preacu (B.N.) and Horne (J.), 1899. The Silurian rocks of 
Britain, 1, Scotland, Mem. G.S.G.B., 544-50, considered the lower 
part of the Dailly Series (Penkill, Bargany and Drumyork Groups) 

_ to be of Tarannon age, and the upper part (Straiton Group minus 
Drumyork Flags) to be of Wenlock age. Jones (O.T.), 1921, 
Q.J.G.S., 77, 154-5, 157-8, suggested that the Camregan Group 
should be included in the Dailly Series, instead of in the under- 
lying Newlands Series, but this arrangement has not been 
followed by subsequent authors. 

Distribution : Girvan district, Ayrshire. 

(M. L. K. C.). 


‘DALMANELLA LUNATA BEDS .. Silurian: Ludlow Series 
Type-area: Kerry district, Montgomeryshire. 
Earp (J.R.), 1938. The Higher Silurian rocks of the Kerry 


District, Montgomeryshire, Q.J.G.S., 94, 125-60. Grey calcareous 
flags and shales, the upper part with bands of evenly-bedded 
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calcareous grit. Dalmanella lunata appears and becomes abundant 
in the higher beds. 


Earp (J.R.), 1940. The Geology of the south-western part of 
Clun Forest, Q.J.G.S., 96, 1-11. Map showing distribution of the 
formation to the south of the type-area. Thickness 700 feet. Over- 
lain by Platyschisma helicites Beds (Downton Series) and under- 
lain by Dayia navicula Beds. Fauna : Dalmanella lunata, Chonetes 
striatellus, Camarotoechia nucula, Cucullella ovata, Fuchsella 
[Orthonota] amygdalina, Orthoceras bullatum, Serpulites lon- 
gissimus, Beyrichia torosa. Occasional bands with abundant Holo- 
pella spp. appear near the top. Spirifer elevata mut. has been 
found in the uppermost layers. 

(J. D. L.). 


t DALVEEN GROUP 
Ordovician and Silurian : Llandovery Series 


Type-locality : Dalveen Pass, about 24 miles north of Duris- 
deer, and 4 miles south-south-east of Wanlockhead, Dumfries- 
shire. 


Jack (R.L.) and Skat (H.M.), 1871. Mem. G.S.G.B. (Scotland), 
explanation of sheet 15, 9-10. A series of fine blue and grey 
greywackes and shales, having a thickness estimated at 2900 ft. 

This term was formerly used for rocks which crop out in 
Wigtownshire, Kirkcudbrightshire, the western part of Dumfries- 
shire, and the southern extremity of Lanarkshire (Mem. G.S.G.B. 
(Scotland), explanation of sheet 3 (1873), 14-15; sheet 4 (1878), 9, 
13-14; sheet 9 (1877), 9, 15; sheet 15 (1871), 9-10). The term fell 
into disuse after the structure and succession in the Southern 
Uplands of Scotland had been worked out by Larpworts, and it 
became apparent that the Dalveen Group, as described in the 
memoirs of the Geological Survey, includes rocks of various 
horizons in the Ordovician and Silurian. 

(M. L. K. C.). 


DAMERY BEDS ....... Silurian: Llandovery Series, Upper ' 


Type-locality : near Damery Bridge, about 4 mile north of 
Tortworth, Gloucestershire. 


Curtis (M.L.K.), 1955. In Bristol and its adjoining counties, 
Bristol, 5, map. Fine-grained sandstones and shales with calcar- 
eous bands. Thickness about 500 ft. Included in Upper Llando- 
very. Underlain by Lower Trap and overlain by Upper Trap. 
Fauna includes Tentaculites anglicus, Stricklandia lens var. ulti- 
ma [S. lens], Brachyprion [Leptostrophia] compressus, Camaro- 
toechia spp., Atrypa reticularis, Coelospira hemisphaerica, and 
Dalmanites weaveri. 


Distribution : Tortworth Inlier, Gloucestershire. 
(M. L. K. C.). 


\ 
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DAYIA NAVICULA BEDS (of Kerry) 
Silurian : Ludlow Series 


Type-area: Kerry district, Montgomeryshire. 


Earp (J.R.), 1938. The Higher Silurian rocks of the Kerry 
District, Montgomeryshire, Q.J.G.S., 94, 125-60. Massive grey 
mudstones, passing down into laminated grey flags and shales. 


Earp (J.R.), 1940. The Geology of the south-western part of 
Clun Forest, Q.J.G.S., 96, 1-11. Map showing distribution of the 
formation to the south of the type-area. Thickness 1200 feet. 
Overlain by Dalmanella lunata Beds and underlain by Mono- 
graptus leintwardinensis Shales. Lower faunal group with Cho- 
netoidea grayi, Beyrichia lauensis and Dayia navicula, and an 
upper group in which D. navicula is the only common fossil. 
It seems probable that these beds are not contemporaneous with 
the Dayia Shales of the Ludlow area q.v. 

(J. D. L.). 


DAYIA NAVICULA ZONE ........ Silurian : Ludlow Series 
Type-locality : Ludlow, Shropshire. 
Erres (G.L.) and Siater (I.L.), 1906. The Highest Silurian 
rocks of the Ludlow District, Q.J.G.S., 62, 195-222. Zonal name 
for the Dayia or Mocktree Shales and used by the authors in 


the table on p. 198. 
(J. D. L.). 


DAYIA SHALES (of Clun) ........ Silurian : Ludlow Series 
Type-area : Clun Forest district, Shropshire. 


Stamp (L.D.), 1919. The Highest Silurian rocks of the Clun- 
Forest District (Shropshire), Q.J.G.S., 74, 221-46. Striped lam- 
inated shales and dark mudstones with irregular fracture. Fossils 
few but Dayia navicula occurs in several places with Slava 
 [Cardiola] interrupta, Orthoceras tracheale and a small trilobite. 
Thickness about 300 feet. Overlain by Rhynchonella Beds and 
underlain by ? Lower Ludlow. There is considerable doubt about 
the equivalence of these beds with the Dayia Shales of the 
Ludlow area q.v. 

(J. D. L.). 


DAYIA SHALES (of Ludlow area) .. Silurian : Ludlow Series 
Type-locality : Mocktree Hill, west of Ludlow, Shropshire. 


Erres (G.L.) and SLATER (I.L.), 1906. The Highest Silurian 
rocks of the Ludlow District, Q.J.G.S., 62, 195-222. Shales and 
thinly-bedded limestones full of Dayia navicula. Thickness 40- 
150 feet. Form upper division of the Aymestry Group. Also called 
Mocktree Shales q.v. by the authors. Overlain by Rhynchonella 
Flags and underlain by Conchidium Limestone. The occurrence 
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of Monograptus leintwardinensis, and the aspect of the brachiopod 
fauna, led Erres and Starter to classify the Dayia Shales with 
the Aymestry Group rather than with the Upper Ludlow Group. 
The Dayia Shales of Ludlow should not be confused with the 
Dayia Beds of Kerry (Montgomeryshire) or the Dayia Shales of 
the Bucknell (Shropshire) area. Murcutson recognized Dayia 
[Terebratula] navicula as being abundant in the top layers of his 
Aymestry Limestone (1839, p. 202) and also in the lowest beds 
of his Upper Ludlow (1839, p. 201). 


ALEXANDER (F.E.S.), 1936. The Aymestry Limestone of the 
Main Outcrop, Q.J.G.S., 92, 103-15. In the table of succession 
(p. 104) the Dayia Shales are referred to as the Dayia navicula 
Beds. It is suggested that the base of these beds (where an un- 
conformity occurs) might provide a better boundary between the 
Lower and Upper Ludlow than the conventional line at the top of 
the Dayia Shales. Characteristic fossils (from ELLES and SLATER, 
1906) : Dayia navicula, Leptaena [Strophomena] rhomboidalis, 
Shaleria [Strophomena] ornatella, Dalmanella [Orthis] orbicu- 
laris, Atrypa reticularis, Sphaerirhynchia [Rhynchonella] wilsoni, 
Whitfieldella canalis [W. didyma]. 

(J.D. L.). 


+ DAYIA SHALES (of the Long Mountain) j 
Silurian : Ludlow Series 


Type-locality : Long Mountain, Montgomeryshire. 
Superseded by Barren Shales of the Long Mountain q.v. 


AustTIn (J.E.), 1925. Notes on the highest Silurian rocks of 
the Long Mountain, P.G.A., 36, 381-2. Yellowish, slightly mica- 
ceous shales with Slava [Cardiola] interrupta common near the 
base but practically barren at higher levels. Upper division of 
Aymestry Stage; overlain by Rhynchonella nucula Beds and un- 
derlain by Aymestry Beds. Thickness 150 feet. As with the Dayia 
Shales of the Clun Forest area near Bucknell, it is doubtful 
whether these are equivalent to the Dayia Shales of the Ludlow 
area; see Das Gupta (T.), 1932. The Salopian Graptolite Shales 
of the Long Mountain and similar rocks of Wenlock Edge, P.G.A., 
34, 343, where the name Barren Shales is proposed to replace 
Dayia Shales. 


(J.D. L.). 


DDOL SHALES cea ys ks ca Silurian : Llandovery Series, 


Lower and Middle 
Type-locality : valley of River Wye, near Ddél Farm, about 

% mile south-east of Rhayader, Radnorshire. 
LapwortH (H.), 1900. The Silurian sequence of Rhayader, . 
Q.J.G.S., 56, 78-80 et seqq., plate v1, map. Grey and blue shales 
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53 with grey sandy flags. Soft blue graptolitic shales occur in the 
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upper part of the succession. Thickness 600 ft. Included in Gwas- 
taden Group. Underlain by Dyffryn Flags and overlain by Gigrin 
Mudstones. Subdivided into zones of (1) Monograptus tenuis, 
(2) M. cyphus, and (3) M. fimbriatus. Fauna includes Climaco- 
graptus rectangularis, C. scalaris var. normalis [C. normalis], 
Glyptograptus [Diplograptus] sinuatus, Diplograptus magnus, 
Monograptus atavus [M. tenuis], M. communis, M. cyphus, M. 
fimbriatus, M. gregarius, M. leptotheca and M. triangulatus. 


Distribution : Rhayader district, Radnorshire and Breconshire. 
(M. L. K. C.). 


DECIPIENS BAND. 


See: Monograptus decipiens Band. 


DEERHOPE SILTSTONES. Silurian: Llandovery Series, Upper 


Type-locality : north side of Deerhope Burn, # mile west of 
North Esk reservoir, Pentland Hills, Peeblesshire. 


HENDERSON (J.) and Brown (D.J.), 1870. On the Silurian rocks 
of the Pentland Hills, T. Edin. G.S., 1, 268, Peacu (B.N.) and 
Horne (J.), 1899. The Silurian Rocks of Britain, 1, Scotland, 
Mem. G.S.G.B., 596-8. Greenish and pale-brown weathering 
siltstones with bedding obscured by burrowing organisms and 
shallow-water turbulence. Brachiopods abundant, but number of 
genera reduced as the beds are traced towards the north-north- 
east. This formation includes Bed D, and part of E of HENDERSON 
and Brown. Additional slightly younger beds may come in 
towards north-north-east, but all have Plectodonta aff. canasto- 
nensis. Fauna: Slimonia cf. acuminata, Ceratiocaris cf. valida, 
Beyrichia kloedeni, Scotoharpes domina, Cyphoproetus punc- 
tillosus, Proetus spp., Trochurus sp., Youngia sp., Calymene 
carlops, Encrinurus aff. hilarulus, Eophacops sufferta, Plumulites 
haswelli, Pisocrinus aff. campana, Armenoceras aff. naresi, Pro- 
tokionoceras (Polygrammoceras) sp., Kionoceras sp., Eccyliompha- 
lus sp., Gyronema salteri, Loxonema sp., Holopella aff. obsoleta, 
Platyceras (Acroculia) antiquatum, Cymbularia sp., Ctenodonta 
obesa, Orthonota amygdalina var. gentilis, O. salteri, Paracyclas 
aff. hisingeri, Prolucina lucina, Dexolobia sp., Lunulicardium 
(Dualina ?) elegans, Ambonychia sp., Palaeopecten sp., Fardenia 


_applanata var., Leptaena sp., Resserella visbyensis var., Rhipi- 


domella pentlandica, Dicoelosia aff. biloba, Cyrtia exporrecta, 
Nucleospira pisum, Atrypa reticularis, Strophomena aff. penkil- 
lensis, Amphispongia oblonga, Plectoderma scitulum, Ischadites 
aff. antiquus and Chondrites verisimilis. 

(A. L.). 
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+ DENBIGH FLAGSTONE, LOWER i 
Silurian : ? Ludlow Series 


Type-locality : Denbigh area, North Wales. 

Sepewrck (A.), 1844. Outline of Geological Structure of North 
Wales, P.G.S., 4, 212-24. Flagstone series passing into hard 
quartzose bands and into earthy semi-indurated shales. Fauna 
includes Orthoceras spp. and graptolites. 

Boswett (P.G.H.), 1949. The Middle Silurian Rocks of North 
Wales, London, 166. These lower flagstones are considered to 
include the Nantglyn Flags of the Lower Nilssoni Zone, and 
would therefore be of Ludlow age. 

(J.-D. L): 


t DENBIGH FLAGSTONE, MIDDLE 
Silurian : ? Ludlow Series 

Type-locality : Denbigh area, North Wales. 

SepewIck (A.), 1844. Outline of Geological Structure of North 
Wales, P.G.S., 4, 212-24. Indurated flags and shales; fossils often 
common include Cardiola interrupta and Sphaerirhynchia [Tere- 
bratula] wilsoni. 

BoswELL (P.G.H.), 1949. The Middle Silurian Rocks of North 
Wales, London, 166. Considered equivalent to the Upper Nilssoni 
Zone and possibly Lower Scanicus Zone, and therefore of Lud- 
low age. 

(J. D. L.). 


t DENBIGH FLAGSTONE, UPPER 
Silurian : ? Ludlow Series 

Type-locality : Denbigh area, North Wales. 

SEDGWwIcK (A.), 1844. Outline of Geological Structure of North 
Wales, P.G.S., 4, 212-24. Softer flagstones, more or less slaty, 
with few fossils, surrounded by harder and more quartzose bands 
with very numerous fossils. 

BosweELu (P.G.H.), 1949. The Middle Silurian Rocks of North 
Wales, London, 166. Considered as equivalent to the Scanicus 
Zone and possibly Tumescens Beds, although if the beds on the 
summit of Dinas Bran are included as Sepcwick suggested these 
upper flagstones should include the zone of M. leintwardinensis 
and Upper Ludlow beds. 


(J. D. L.). 


DENBIGH(SHIRE) GRITS ........ Silurian : Wenlock Series 
Type-locality : the Denbighshire Moors, North Wales. 
Murcuison (R.I), 1858. Siluria..., London, 116. Sandstones 
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and grits, a lithological variety of lower portion of the Wenlock 
Formation. 


E Ramsay (A.C.), 1866. The Geology of North Wales, Mem. 
G.S.G.B., 3, 12, 208. Felspathic grits in the Denbighshire Flag- 
stones (SEDGWICK) overlying the Tarannon Shales and under- 


lying the ‘ Wenlock Shales’. Hucuzs (T.McK.), 1879. The Silurian 


rocks of the Vale of Clwyd, Q.J.G.S., 35, 695. Considered to over- 

- lie the Denbigh Flags and be equivalent to Coniston Grits. Bos- 
WELL (P.G.H.), 1926. A contribution to the geology of the eastern 
part of the Denbighshire Moors, Q.J.G.S., 82, 561. Underlie the 
Nantglyn Flags. Diachronic base, but approximately the grits 
represent the C. ellesi [C. rigidus] Zone. Considered equivalent 
to the Pen-y-glog Grits of the Dee Valley. 


Cummins (W.A.), 1957. The Denbigh Grits; Wenlock grey- 
wackes in Wales, G.M., 94, 433, has argued ‘that the greywackes 
were derived from an area of Pre-Cambrian rocks near south- 
west Wales and that they were transported along the axes of 
subsiding troughs by turbidity currents’. 

(P.R.E.). 


+ DENBIGH(SHIRE) FLAGS (Flagstones) 
Silurian: Wenlock and Ludlow Series 


Type-locality : the Denbighshire Moors, North Wales. 
Superseded by Denbighshire Series. 


Sepewick (A.), 1838. Synopsis of the English Series of strati- 

fied rocks inferior to the Old Red Sandstone — with an attempt 
_ to determine the successive natural Groups and Formations, 
= P.G.S., 2, 680, 685. Described in a section as calcareous flag- 
stones and rotten slates in Denbighshire referred to the ‘ Silur- 
ian System’. Succeeded unconformably by the Carboniferous 
Limestone. 


SEDGWICK (A.), 1844. Outline of Geological Structure of North 
Wales, P.G.S., 4, 212-24. A great thickness of flagstone underlain 
by dark roofing slate with a few graptolites. Szpawick (A.), 
1844. On the Older Palaeozoic (Protozoic) rocks of North Wales, 
P.G.S., 4, 251-68. Montgomery flagstones given as alternative 
name. ‘Creseis flagstone’ suggested as a good local name for the 
whole of this group. Hucues (T.McK.), 1879. The Silurian rocks 
of the Vale of Clwyd, Q.J.G.S., 35, 695. In sections the term is 
often restricted to the flags above the Pale Slates and under- 
_ lying the Denbigh Grit, later termed the Pen-y-glog Slates q.v. 
~ Marr (J.E.), 1880. On the Cambrian (Sedgw.) and Silurian Beds 

of the Dee Valley as compared with those of the Lake District, 
.Q.J.G.S., 36, 277-84. The Denbighshire Grits and Flags are 
described with three divisions; the lowest includes the slates of 
Pen-y-glog quarry (now Wenlock) and the highest the beds of 
Dinas Bran (Upper Ludlow). Boswett (P.G.H.), 1949. The Middle 
Silurian Rocks of North Wales, London. Considered all the 
Denbigh flagstone to be of Ludlow age (although the original 
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(Denbigh[shire] Flags, continued) 


description seems to include a considerable thickness of Wenlock 
rocks now known as Denbighshire Grits). 
(P.R.E., J.D.L.). 


DENBIGHSHIRE GRITS AND FLAGS 
Silurian : Wenlock Series 


Type-locality : the Denbighshire Moors, North Wales. 


Hucues (T.McK.), 1877. The Silurian Grits of Corwen, North 
Wales, Q.J.G.S., 33, 209. Alternative for Denbigh Flags (Srpc- 
WICK) q.v., both terms being used. 


Marr (J.E.), 1880. The Cambrian (Sedgw.) and the Silurian 
beds of the Dee Valley compared with those of the Lake District, 
Q.J.G.S., 36, 283. Subdivided into Pen-y-glog Slates, Pen-y-glog 
Grits, Dinas-Bran Castle Beds qq.v. Extes (G.L.) and Woop 
(E.M.R.), 1896. The Llandovery and associated rocks of Conway, 
Q.J.G.S., 52, 287. Restricted to beds above the Pen-y-glog Slates. 


(P R. E.). 


DENBIGHSHIRE GRIT AND SHALE GROUP 
Silurian : Wenlock Series 
Type-locality : Afon Cwm, 5 miles north-west of Talerddig, 
Montgomeryshire. 


Bassett (D.A.), 1955. The Silurian rocks of the Talerddig 
District, Montgomeryshire, Q.J.G.S., 111, 249. 1000 ft. of altern- 
ating dark-blue shales, grey flags and grits, divided into a lower 
shale and flag member and an upper grit member; underlain 
by Dolgau Group; lowest shales contain fauna of Cyrtograptus 
murchisoni Zone. 


(P. R. E.). 


DENBIGHSHIRE GRIT SERIES .. Silurian: Wenlock Series 
Type-locality : north-east of Llanrwst, west Denbighshire. 


BosweLL (P.G.H.) and Douse (I.S.), 1940. The Geology of 
the area of the Salopian rocks west of the Conway Valley in 
the neighbourhood of Llanrwst, Denbighshire, P.G-A. 51:1155. 
Gritty sandstones, striped flaggy beds and massive mudstones 
locally underlain by the Cyrtograptus murchisoni shales and suc- 
ceeded by the Monograptus flemingii beds. 600-3000 ft. thick; 
thins west of Llanrwst. Map p. 186. 


BoswELL (P.G.H.), 1943. The Salopian rocks and Geological 
Structure of the country around Eglwys-fach and Glan Conway, 
N.W. Denbighshire, P.G.A., 54, 94. Upper beds (Lletty Beds) 
contain M. flemingii and C. rigidus and are included in the 
M. flemingi Beds. 


(P.R. E). 


3 75 


_ DENBIGHSHIRE SERIES 
p Silurian : Wenlock and Ludlow Series 


Type-locality : the Denbighshire Moors, North Wales. 


Lake (P.), 1895. The Denbighshire Series of South Denbigh- 
shire, Q.J.G.S., 51, 9-23. Includes the Denbighshire Flagstones 
(Sepewick, 1845, not Hucues, 1879), part Wenlock, part Ludlow. 
Divided into Pen-y-glog Slates, Pen-y-glog Grits, Moel Ferna 
Bae. Lower Ludlow Flags and Grits and Slates, Dinas-Bran 

eds. 
(P. R. E.). 


t DENBIGHSHIRE SERIES, LOWER DIVISION ... Silurian 
Type-area : Denbighshire. 


Superseded by various more precise local divisions of the 
Silurian. 


Bowman (J.E.), 1842. On the Upper Silurian rocks of Den- 
bighshire, B.A.A.S. Rep. for 1841. Three descending divisions : 
(1) unfossiliferous hardened schist (600 feet); (2) blue or grey, 
unfossiliferous, argillaceous shales alternating with lighter shales 
(1500 feet); (3) coarse slates and flags with large Orthoceras 
(1600 feet). 

(J. D. L.). 


+ DENBIGHSHIRE SERIES, UPPER DIVISION 
Silurian : Ludlow Series 
Type-area: Denbighshire. 


Superseded by various more precise stratigraphical divis- 
ions. 

Bowman (J.E.), 1842. On the Upper Silurian rocks of Den- 
bighshire, B.A.A.S. Rep. for 1841. Five numbered descending 
divisions: 1, 2 and 3 are green and red sandstones and marly 
conglomerates with Upper Ludlow fossils (100 feet). 4 and 5 are 

blue argillaceous schists with rare Upper Ludlow fossils includ- 


ing Dayia [Terebratula] navicula. 
(J. D. L.). 


+ DENBIGHSHIRE SLATES ..... Silurian: Wenlock Series 
Type-locality : slate quarries of Glyn Ceiriog, Denbighshire. 
Superseded by Pen-y-glog Slates q.v. 

Groom (T.) and Laxe (P.), 1908. The Bala and Llandovery 
rocks of Glyn Ceiriog (North Wales), Q.J.G.S., 64, 554. Dark 
slates overlying the Ty-draw Slates. Described as Denbighshire 


‘Series (p. 579). 

Wrs (L.J.) and Smit (B.), 1922. The Lower Palaeozoic 
rocks of the Llangollen District with special reference to its 
tectonics, Q.J.G.S., 78, 201. Same beds described as Pen-y-glog 


Slates. 
(P. R. E.). 
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DERWEN GROUP k 
Silurian : Llandovery Series, Middle and Upper 


Type-locality : old coach-road section, immediately west of 
Derwenlas, and about 2 miles south-west of Machynlleth, Mont- 
gomeryshire. 


Jones (O.T.) and Pucm (W.J.), 1916. The geology of the 
district around Machynlleth and the Llyfnant Valley, Q.J.G.S., 
71, 346, 355-60 et seqq., map. Blue mudstones with dark-blue 
shaly bands which often contain an abundance of graptolites. 
Thickness about 190 ft. Included in Pont Erwyd Stage. Under- 
lain by Cwmere Group and overlain by Ystwyth Stage. Assigned 
to the magnus, leptotheca, regularis, sedgwicki and halli Zones. 
Contains the magnus, leptotheca, convolutus, cometa, decipiens, 
tenuis, sedgwicki, halli, Rastrites and extremus Bands. 

This term has been used for strata, belonging to the Middle 
Llandovery and the lower zones of the Upper Llandovery, which 
crop out in the Machynlleth district, and along a belt of country 
in Merioneth, extending from Towyn on the coast, north-east- 
wards through the Corris, Dinas Mawddwy and Llanymawddwy 
districts (Jemu (R.M.), 1926, Q.J.G.S., 82, 480-1, map; Pucu (W.J.), 
1923, Q.J.G.S., 79, 530, map; idem, 1928, Q.J.G.S., 84, 364-5, map; 
idem, 1929, Q.J.G.S., 85, 278-83, map). Along most of this tract 
the Derwen Group consists of about 190-200 ft. of pale greyish- 
blue mudstones with dark graptolitic shale bands, but near Llany- 
mawddwy the group becomes considerably thinner; at Craig y 
Pant (2 miles north-north-east of Llanymawddwy) the Derwen 
Group is represented by 46 ft. of mudstones and shales (includ- 
ing the Diplograptus magnus Mudstones, Monograptus leptotheca 
Mudstones, and the magnus, leptotheca, convolutus, cometa (?), 
ELA wae Bands, and two bands with Monograptus sedg- 
wicki). 

The Derwen Group is useful for mapping on account of a 
well-marked lithological change which occurs at the base, and 
because it makes a scarp overlooking the hollow formed by the 
soft shales of the underlying Cwmere Group. 

M. L. K. C.). 


DEVIL'S BRIDGE GROUP 
Silurian : Llandovery Series, Upper 


Type-locality : Devil’s Bridge, and area south and south- 
east of Pont Erwyd, Cardiganshire. 


Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardiganshire), 
Q.J.G.S., 65, 468, 516-7, fig. 12, map. Blue-grey and greenish- 
blue mudstones and shales with regular alternations of thin grits. 
Thickness shown in generalized succession as being about 1500 ft. 
Included in Ystwyth Stage. Underlain by Castell Group and over- 
lain by Myherin Group. Fauna includes Climacograptus scalaris, > 
Petalograptus palmeus, Monograptus becki, M. exiguus, M. halli 
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[M. crassus], M. intermedius, M. cf. involutus, M. nudus, M. 
planus [M. resurgens], M. runcinatus, M. turriculatus, M. varia- 
bilis [M. nudus var. variabilis], Rastrites linnaei and Dictyonema 
Sp. 

Jones (O.T.) and Pucu (W.J.), 1935, P.G.A., 46, 279-81, stated 
that over much of North Cardiganshire the rocks belong in gener- 
al to the Devils Bridge Group. Within this group, at Devil’s 
Bridge, occurs the Large Flag Series q.v. from which numerous 
dendroid graptolites have been obtained. 


Distribution : North Cardiganshire. 
(M. L. K. C.). 


DIMORPHOGRAPTUS CONFERTUS ZONE 
Silurian : Llandovery Series, Lower 


Type-locality : near the Lower Bridge in Skelgill Beck, about 
14 miles south-east of Ambleside, Westmorland. 


; Marr (J.E.) and Nıcmorson (H.A.), 1888. The Stockdale 
Shales, @.J.G.S., 44, 661-2 et seqq. Bluish-black, rather flaggy 
and somewhat calcareous shales, at least 9 ft. 9 in. thick at the 
type-locality. Included in Lower Skelgill Beds. Underlain by 
Atrypa flexuosa Zone and overlain by Monograptus fimbriatus 
Zone. Fauna: Climacograptus minutus, C. scalaris var. normalis 
[C. normalis], Orthograptus [Diplograptus] vesiculosus, Glypto- 
graptus [Diplograptus] sinuatus, Diplograptus modestus (?), Di- 
morphograptus confertus, D. confertus var. swanstoni [D. swan- 
stoni], D. elongatus, D. [Diplograptus] longissimus, Monograptus 
atavus [M. tenuis], M. gemmatus [M. attenuatus], M. leptotheca, 
M. revolutus, M. sandersoni, Turrilepas sp., and indeterminate 
brachiopods and ostracods. In the Spengill section, near Sedbergh, 
this zone is at least 25 ft. thick. In the Browgill section, near 
Stockdale, it is underlain by the Diplograptus acuminatus Zone 
which is regarded as being equivalent to the Atrypa flexuosa 
Zone of Skelgill. 
Distribution : Lake District and the nearby Sedbergh and 


Ingleborough areas. 
(M. L. K. C.). 


DIMORPHOGRAPTUS SWANSTONI ZONE 
Silurian : Llandovery Series, Lower 


Type-locality : section in Afon Fachdre, west of Plas Pennant, 
about 2 miles south of Llanbrynmair, Montgomeryshire. 


Woop (E.M.R.), 1906. The Tarannon Series of Tarannon, 
Q.J.G.S., 62, 686-7. Sandy shales, calcareous mudstones and 
small flags (Fachdre Beds). Thickness 100-150 ft. Overlain by 
Dolgadfan Group (Monograptus fimbriatus and M. convolutus 
Zones), but the junction with the overlying beds is obscure. 
Fauna : Climacograptus hughesi (?), C. medius, C. rectangularis, 
C. scalaris, Orthograptus [Diplograptus] vesiculosus, Dimorpho- 
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graptus confertus var. swanstoni [D. swanstoni], Monograptus 
atavus [M. tenuis] and Orthoceras sp. 


Jones (O.T.), 1909, Q.J.G.S., 65, 529, considered that the 
swanstoni Zone of Tarannon is equivalent to the atavus Zone of 
the Pont Erwyd district. 


Distribution : Tarannon district, Montgomeryshire. 
(M. L. K. C.). 


+ DIMORPHOGRAPTUS ZONE. 
See: Dimorphograptus confertus Zone. 


DINAS BRAN BEDS (Stage, Group) 
Silurian: Ludlow Series 


Type-locality : Castell Dinas Bran, Llangollen, Denbighshire. 


Marr (J.E.), 1880. On the Cambrian (Sedgw.) and Silurian 
Beds of the Dee Valley, Q.J.G.S., 36, 277-84. Called Dinas Bran 
Beds; lithological character similar to the Upper Coldwell Beds 
of the Lake District: fossils include Dayia [Rhynchonella] navi- 
cula, Camarotoechia nucula, Serpulites dispar, Actinocrinus pul- 
cher, Favosites fibrosus, Spongarium edwardsii. 

The beds of Dinas Bran were previously mentioned by 
Bowman (J.E.), 1841, B.A.A.S. Rep. for 1840, and by SEepGwick 
(A.), 1843, P.G.S., 4, 212-24, but were not named as a stratigraph- 
ical division. 

Wits (L.J.) and Smit (B.), 1922. The Lower Palaeozoic 
rocks of the Llangollen district..., Q.J.G.S., 78, 176-226. Dinas Bran 
Group first used. Wepp (C.B.) et al., 1927. Wrexham, Mem. 
G.S.G.B., 72. Dinas-Bran Stage (? Upper Ludlow) first used in 
classification of the Denbighshire Series. 


(J. D. L.). 


DINGLE CONGLOMERATE l 
Silurian : Llandovery Series, Upper 
Type-locality : Harper’s Dingle, about 1 mile west of Little 
Wenlock, Shropshire. 


Wuarrrard (W.F.), 1925. Notes on Valentian rocks in Shrop- 
shire, P.G.A., 36, 379-80. A conglomerate consisting of numerous 
Uriconian pebbles embedded in a ground mass of calcite and 
quartz grains; contains many shells of Pentamerus oblongus. In- 
cluded in Pentamerus Beds. 

A further account of this conglomerate was given by Wirt- 
TARD (W.F.), 1928, Q.J.G.S., 83, 742-5. 

Distribution : The Wrekin district, Shropshire. 


(M. L. K. C.). 
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+ DIPLOGRAPTUS ACUMINATUS ZONE. 
See: Akidograptus acuminatus Zone. 


t DIPLOGRAPTUS COMETA ZONE. 
See : Cephalograptus cometa Zone. 


t DIPLOGRAPTUS CONFERTUS (MODESTUS) SHALES. 
See : Diplograptus modestus Shales. 


DIPLOGRAPTUS MAGNUS BAND 
i Silurian : Llandovery Series, Middle 


Type-locality : gorge of River Rheidol, west-south-west of 
Ty’n-y-ffordd Farm, and about ł mile south-south-east of Pont 
Erwyd, Cardiganshire. 


Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardigan- 
shire), @.J.G.S., 65, 468, 488-9, plate xxv. Dark-blue mudstones. 
Thickness 6 in. Included in Monograptus communis Zone (Rheidol 
Group). Occurs 3 ft. above the top of the triangulatus Band, and 
23 ft. below the base of the leptotheca Band. Fauna: Rhaphido- 
graptus tornquisti, Diplograptus magnus (abundant), Monograptus 
argutus (?), M. concinnus (?), M. communis var. (abundant), M. 
gemmatus [M. attenuatus], M. cf. millipeda, M. cf. triangulatus, 
Rastrites approximatus and R. longispinus. 

The magnus Band occurs in several districts in Central and 
North Wales. At Derwenlas, 2 miles south-west of Machynlleth 
(Montgomeryshire) the band consists of soft black shales, 1 in. 
thick (Jonses (O.T.) and Pucu (W.J.), 1916, Q.J.G.S., 71, 356-7). 
At Craig y Pant, 2 miles north-north-east of Llanymawddwy 
(Merioneth) it consists of black shales, about 1 in. thick, crowded 
with D. magnus (PucH (W.J.), 1929, Q.J.G.S., 85, 278-80). The 
magnus Band of Llanidloes (Montgomeryshire) is a very dark 
bluish shale band, about 6 in. thick (Jones (W.D.V.), 1945, 
Q.J.G.S., 100, 318-9). 

Several of the graptolites occurring in the magnus Band of 
the type-locality have been described by Supspury (M.), 1958, 
P.T.R.S., B 241, 485 et seqq. 

M. L. K. C.). 


DIPLOGRAPTUS MAGNUS MUDSTONES 
Silurian : Llandovery Series, Middle 
Type-locality : Craig y Pant, 2 miles north-north-east of 
Llanymawddwy, Merioneth. 
Pucu (W.J.), 1929. The geology of the district between Llany- 
mawddwy and Llanuwchllyn (Merioneth), Q.J.G.S., 85, 279-80. 
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(Diplograptus magnus Mudstones, continued) 


The Mesograptus magnus Mudstones are dark-blue and grey- 
blue mudstones. The lower 2 ft. consist of dark-blue, rusty- 
weathering mudstones, and are succeeded by grey-blue, thickly- 
bedded mudstones with some layers of calcareous nodules. Thick- 
ness 12 ft. 5 in. Included in Derwen Group (Pont Erwyd Stage). 
Assigned to magnus Zone. Underlain by magnus Band and over- 
lain by leptotheca Band. Fauna consists of small, poorly-preserv- 
ed brachiopods, including Leangella [Leptelloidea] scissa and 
Meristina sp. 


Distribution : Llanymawddwy district, Merioneth. 
M. L. K. C): 


DIPLOGRAPTUS MAGNUS ZONE 
Silurian : Llandovery Series, Middle 


Type-locality : old coach-road section, immediately west of 
Derwenlas, about 2 miles south-west of Machynlleth, Mont- 
gomeryshire. 

Jones (O.T.) and Pucu (W.J.), 1916. The geology of the dis- 
trict around Machynlleth and the Llyfnant Valley, Q.J.G.S., 71, 
346, 356-7. Blue, dark-blue and black shales, with graptolitic 
horizons, 6 ft. 34 in. thick, succeeded by 20 ft. 6 in. of ill-bedded 
metallic-weathering mudstones, becoming pale upwards. The 
magnus Band is a soft black shale band, 1 in. thick, occurring at 
the base of the zone, and containing an abundance of Diplograptus 
magnus, a species which has not been found at lower horizons. 
Included in Derwen Group. Underlain by Monograptus trian- 
gulatus Zone and overlain by Monograptus leptotheca Zone. 
Fauna includes Rhaphidograptus térnquisti (common), Diplograp- 
tus magnus (common), Monograptus concinnus and M. fimbriatus 
var. (common). 

The magnus Zone, which has been recognized throughout 
much of Central and North Wales, is now generally taken as the 
lowest zone of the Middle Llandovery. Although the zone was 
first described near Machynlleth, the magnus Band q.v. had prev- 
iously been described at Pont Erwyd. In the Machynlleth district 
the magnus Zone is about 27 ft. thick, but north-eastwards it 
becomes thinner, and at Craig y Pant, near Llanymawddwy 
(Merioneth), is represented by the magnus Band, 1 in. thick, 
succeeded by the Diplograptus magnus Mudstones q.v., 12 ft. 
5 in. thick. In Montgomeryshire and Merioneth there is a well- 
marked lithological change at the base of the zone, forming a 
topographical feature which is useful for mapping (Puc (W.J.), 
1923, Q.J.G.S., 79, 530; idem, 1928, Q.J.G.S., 84, 364; idem, 1929, 
Q.J.G.S., 85, 278-80; Jones (O.T.) and Pucu (W.J.), 1935, P.G.A., 
46, 275). In the Abergwesyn district (Breconshire) the magnus 
Zone is represented by dark-blue flaggy mudstones and shales, 
30-40 ft. thick (Davies (K.A.), 1926, Q.J.G.S., 82, 438, opposite 
442, 446-7, 455). Between Abergwesyn and Pumpsaint the zone ` 
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consists of dark-blue shales and mudstones with some grits and 
conglomerates occurring locally, and there are indications of a 
stratigraphical break beneath the magnus Zone in the area to 


_ the south-east of Pumpsaint (Davies (K.A.), 1933, Q.J.G.S., 89, 


176, 181-2, 191). Beyond Wales, rocks occurring near Girvan 
(Ayrshire) have been assigned to this zone (Jones (O.T.), 1921, 
Q.J.G.S., 77, 156). 

(M. L. K. C.). 


T DIPLOGRAPTUS MODESTUS AND MONOGRAPTUS GRE- 
GARIUS SHALES. 


See : Diplograptus modestus Shales. 


DIPLOGRAPTUS MODESTUS FLAGS 
Silurian : Llandovery Series, Lower 


Type-locality : Gigrin Prysg stream, on north-western slope 
of Gwastaden Hill, about # mile south-east of Rhayader, Rad- 
norshire. 

LapwortH (H.), 1900. The Silurian sequence of Rhayader, 
Q.J.G.S., 56, 77-8 et seqq., plate vi, map. Hard, thickly-bedded 
grey and blue flags and flaggy-shales. Thickness about 300 ft. 
Included in Dyffryn Flags (Gwastaden Group). Underlain by 
Rottenstone Beds and overlain by Monograptus tenuis Zone. 
Fauna includes Climacograptus medius(?), C. rectangularis, 
Diplograptus modestus, Dimorphograptus [Diplograptus] lon- 
gissimus, Favosites gothlandicus, ‘Stenopora fibrosa’, Leptaena 
[Strophomena] rhomboidalis, Plectodonta [Plectambonites] trans- 
versalis, Resserella [Dalmanella] elegantula and Atrypa sp. 

Jones (0O.T.), 1909, Q.J.G.S., 65, 528, considered that these 
beds may possibly be represented in part by the upper portion 
of the acuminatus Zone or the lower portion of the atavus Zone 
at Pont Erwyd (Cardiganshire). 

Distribution: Rhayader district, Radnorshire and Brecon- 


shire. 
(M. L. K. C.). 


DIPLOGRAPTUS MODESTUS SHALES 
Silurian : Llandovery Series, Lower 


Type-locality : Penwhapple Glen, south of Penkill Castle, 
and about 3 miles east of Girvan, Ayrshire. 
LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 


631-3 et seqq., 660, map. A thick zone of dark-grey shales with 


a few seams of flagstones. The lowest beds are thick-bedded, 
black, graptolitic mudstones, with green flaggy rocks, containing 
‘Pentamerus’ sp., at the base. Included in Saugh Hill Group 
(Newlands Series). Overlain by Saugh Hill Grits. Fauna includes 
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(Diplograptus modestus Shales, continued) 


Climacograptus scalaris var. normalis [C. normalis], Glyptograp- 
tus [Diplograptus] tamariscus, Diplograptus modestus, Mono- 
graptus atavus [M. tenuis], M. crenularis and ‘M. leptotheca’, 
together with Orthoceratites and crustacean remains. In the coast- 
al area of Shalloch and Woodland (south-south-west of Girvan) 
the Diplograptus modestus Shales are included in the Woodland 
Beds; they are there underlain by the Coralline Limestone and 
Woodland Limestone, and overlain by quartz-conglomerates be- 
longing to the Scart Grits. 

The Diplograptus modestus Shales have been variously re- 
ferred to as the Diplograptus modestus and Monograptus gre- 
garius Shales, Diplograptus confertus (modestus) Shales, Mo- 
destus Shales, and Gregarius Shales. Remarks on the fauna and 
horizon of these beds are given by Jones (O.T.), 1921, Q.J.G.S., 
77, 156-7. 


Distribution : Girvan district, Ayrshire. 
(M. L. K. C.). 


DIPLOGRAPTUS MODESTUS SUBZONE 
Silurian : Llandovery Series, Lower 


Type-locality : near Drygarn and Abergwesyn, Breconshire. 


Davies (K.A.), 1926. The geology of the country between 
Drygarn and Abergwesyn (Breconshire), Q.J.G.S., 82, 439, oppo- 
site 442, 443-4, 453. Mudstones, shales and flags, forming the upper 
portion of the Cephalograptus(?) acuminatus Zone. Thickness 
100-350 ft. Fauna includes Climacograptus scalaris var. misera- 
bilis and Diplograptus modestus. 


Distribution : Abergwesyn district, Breconshire. 
MM. L. K. C.). 


t DIPLOGRAPTUS MODESTUS ZONE 
Silurian : Llandovery Series, Lower 


The Diplograptus modestus Zone has fallen into disuse. The 
term was not clearly defined, and has been used in several 
different ways. Moreover, as pointed out by Jones (O.T.), 1921, 
Q.J.G.S., 77, 154, the species D. modestus has an extensive range, 
having been quoted from most Lower Llandovery horizons from 
the persculptus Zone to the triangulatus Zone. 

The term Diplograptus modestus Zone was applied by FEARN- 
smes (W.G.), Extes (G.L.) and Smrru (B.), 1907, Proc. R. Irish 
Acad., 26 (section B), 105-6, 111, to the Slate Quarry Beds of 
Pomeroy (Co. Tyrone), which contain an assemblage of grapto- 
lites thought to be strongly reminiscent of the fauna of the 
Diplograptus modestus Flags q.v. of Rhayader (Radnorshire). 
Erres (G.L.), 1909, Q.J.G.S., 65, 172, 185, assigned to this zone the 
lowest beds of the Gyffin Shales of Conway (Caernarvonshire). 
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Jones (O.T.), 1909, Q.J.G.S., 65, 528, stated that the modestus 
Zone of Rhayader may possibly be represented in part by the 
upper portion of the acuminatus Zone or the lower portion of 
the atavus Zone at Pont Erwyd (Cardiganshire). ELLES (G.L.) and 
Woop (E.M.R.), 1914. A monograph of British graptolites, M.P.S., 
516-26, used the term Mesograptus modestus and Orthograptus 
vesiculosus Zone in an abstract sense for a zone between 
the acuminatus and cyphus Zones. Jones (O.T.) in Evans (J.W.) 
and STuBBLEFIELD (C.J.), 1929. Handbook of the geology of Great 
Britain, London, 93, showed the modestus Zone as coming be- 
tween the acuminatus and atavus Zones. 

Although the Diplograptus modestus Zone is unsatisfactory 
and should be dropped, the term Diplograptus modestus Subzone 
q.v. can be retained as this has been used in a well-defined sense 
in the Abergwesyn district (Breconshire) for the upper portion 
of the acuminatus Zone. 


(M. L. K. C.). 


+ DIPLOGRAPTUS VESICULOSUS ZONE. 
See: Orthograptus vesiculosus Zone. 


DOLGADFAN GROUP 
Silurian: Llandovery Series, Lower and Middle 


Type-localities: (1) valley of Afon Twymyn, between Bont 
Dolgadfan and Llanbrynmair, and (2) section in Afon Fachdre 
near the Mill Wheel, 50-100 yds. north of Plas Pennant, and 
about 2 miles south of Llanbrynmair, Montgomeryshire. 


Woop (E.M.R.), 1906. The Tarannon Series of Tarannon, 
Q.J.G.S., 62, 682-6, 690. Finely-banded grey and black shales and 
mudstones. Thickness 150 ft (?). Underlain by Fachdre Beds and 
overlain by Twymyn Group. Assigned to fimbriatus and convo- 
lutus Zones. Fauna includes Climacograptus hughesi, C. rectan- 
gularis, C. scalaris, Glyptograptus [Diplograptus] tamariscus, 
Diplograptus magnus, Petalograptus minor, P. palmeus, Mono- 
graptus communis mut., M. convolutus, M. cf. decipiens, M. fim- 
briatus, M. gregarius, M. leptotheca and Rastrites peregrinus. 


Distribution : Tarannon district, Montgomeryshire. 
(M. L. K. C.). 


DOLGAU MUDSTONES.. Silurian: Llandovery Series, Upper 


Type-locality : valley of Tarannon River, near Dolgau, about 
43 miles south-south-east of Llanbrynmair, Montgomeryshire. 


Woop (E.M.R.), 1906. The Tarannon Series of Tarannon, 
Q.J.G.S., 62, 655-7 et seqq., 690, map. Greyish-green mudstones 
and shales with occasional thin flaggy beds and some purple 
mudstones (Monograptus crenulatus Zone). Thickness some 420 ft. 
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(Dolgau Mudstones, continued) 

at the type-locality. Included in Tarannon Series. Underlain by 
Talerddig Grits and overlain by Nant-ysgollon Shales (Wenlock). 
Equivalent to the Tarannon Shales q.v. as originally defined on 
the Geological Survey maps. Subdivided into (1) Lower Green 
Mudstones, (2) Middle Purple Mudstones, and (3) Upper Green 
Mudstones. Fauna includes Gladiograptus [Retiolites] geinitz- 
ianus, Monograptus discus, M. griestonensis, M. marri, M. cf. 
nodifer, M. nudus, M. priodon, M. speciosus, M. spiralis [M. spi- 
ralis and M. subconicus] and M. vomerinus var. crenulatus 
[M. crenulatus]. 


Bassett (D.A.), 1955. Q.J.G.S., 111, 240, 245-9, map, stated 
that in the adjoining Talerddig district these beds show consid- 
erable lateral variation, both in thickness and lithology; they 
attain a maximum thickness of 785 ft. in Afon Dugoed. The 
Dolgau Mudstones of the Talerddig district are subdivided into 
(1) Blue Shale Member, (2) Lower Grey Mudstone Member, 
(3) Maroon Mudstone Member and (4) Upper Grey Mudstone 
Member. 


Distribution : Tarannon and Talerddig districts, Montgomery- 
shire. 


(M. L. K. C.). 


DOLWEN MUDSTONES . Silurian: Llandovery Series, Upper 


Type-locality : Banc Dolwen, about 24 miles south-east of 
Pont Erwyd, Cardiganshire. 


Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardigan- 
shire), Q.J.G.S., 65, 468, 516-7, fig. 12, map. Blue-grey mudstones 
with shale bands. Thickness shown in generalized succession as 
being about 700 ft. Included in Myherin Group (Ystwyth Stage). 
Underlain by Devil’s Bridge Group and overlain by Blaen 
Myherin Mudstones. Fauna includes Monograptus becki, M. cf. 
exiguus (abundant), M. galaensis, M. halli [M. crassus], M. cf. 
holmi, M. intermedius, M. marri, M. nudus, M. planus [M. resur- 
gens] and Rastrites linnaei. 


Distribution : Pont Erwyd district, Cardiganshire. 
(M.L. K.C. 


DRUMYORK FLAGS ... Silurian : Llandovery Series, Upper 


Type-locality : near Drumyork, about 3} miles west-south- 
wet of Straiton, and 94 miles east-north-east of Girvan, Ayr- 
shire. 

LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
656, 660, map. Olive-green flags and shales, much jointed and 
contorted, and unfossiliferous. Included in Straiton Group (Dailly 
Series). Junction with the underlying rocks is faulted, but the 
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Drumyork Flags are shown in the generalized succession as being 
preceded by the Blackwood Beds (Bargany Group). Overlain by 
Blair Shales and Flags. 

Peacu (B.N.) and Horne (J.), 1899. The Silurian rocks of 
Britain, 1, Scotland, Mem. G.S.G.B., 544, 547, considered that the 
Drumyork Flags should be removed from the Straiton Group, 
and regarded them as forming a separate group, the Drumyork 
Group. 

Distribution : Girvan district, Ayrshire. 

MM. L. K. C.). 


DRYGARN CONGLOMERATE 
Silurian : Llandovery Series, Lower 

Type-locality : Drygarn Fawr, 34 miles north of Abergwesyn, 
Breconshire. 

Davies (K.A.), 1926. The geology of the country between 
Drygarn and Abergwesyn (Breconshire), Q.J.G.S., 82, opposite 
442, 454, map. Greenish-grey conglomerates and grits, 250 ft. thick, 
occurring a little below the top of the Monograptus atavus Zone. 
The conglomerates consist mainly of quartz-pebbles with a green- 
ish quartzitic cement; boulders of quartz up to 1 ft. in diameter 
occur. At the top and bottom the rock passes into coarse grits. 

A map showing the extent of the outcrop of this conglomer- 
ate is given by Davies (K.A.) and Prarrt (J.I.), 1933, Q.J.G.S., 
89, opposite 218. 

Distribution : Abergwesyn district, Breconshire. 


M. L.K. Cy, 


+ DUDLEY LIMESTONE ......... Silurian : Wenlock Series 
Type-locality : Wren’s Nest, Dudley, Worcestershire. 
Superseded by Wenlock Limestone, q.v. 


Murcuison (R.I.), 1833. The Sedimentary Deposits which 
occupy the western part of Shropshire and Herefordshire...., 
P.G.S., 1, 475. Considered equivalent to the Wenlock Limestone. 

Murcuison (R.1.), 1839. The Silurian System... London, 208. 
The term Wenlock Limestone is preferred to Dudley Limestone 
as the former exhibits more completely its relations to the inferior 


and superior strata. 
(P. R. E.). 


DYFFRYN FLAGS ..... Silurian : Llandovery Series, Lower 
Type-locality : Gigrin Prysg stream, on north-western slope 
of Gwastaden Hill, about 3-1 mile south-east of Rhayader, Rad- 
norshire. (Named from a cottage called The Dyffryn, on the Builth 
road, south of Rhayader.) 
LapwortH (H.), 1900. The Silurian sequence of Rhayader, 
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(Dyffryn Flags, continued) 


Q.J.G.S., 56, 76-8 et seqq., plate vi, map. Hard, thickly-bedded 
blue and grey flags and shales, with intercalated grit beds in the 
lower part. Thickness 530 ft. Included in Gwastaden Group. 
Underlain by Cerig Gwynion Grits and overlain by Ddôl Shales. 
Subdivided into (1) Micaceous Flags and Grits, (2) Rottenstone 
Beds and (3) Diplograptus modestus Flags. Fauna includes Cli- 
macograptus rectangularis, C. scalaris var. normalis [C. norma- 
lis], Diplograptus modestus, D. modestus var. parvulus [Clima- 
cograptus parvulus], Akidograptus [Diplograptus] acuminatus 
and Dimorphograptus [Diplograptus] longissimus; corals and 
brachiopods also occur. 

Distribution : Rhayader district, Radnorshire and Brecon- 
shire. 

(M. L. K. C.). 


+ EASTNOR RED SHALE. Silurian : Llandovery Series, Upper 
Type-locality : Eastnor Park, east of Ledbury, Herefordshire. 


Hucues (T. McK.), 1894. Observations on the Silurian rocks 
of North Wales, P. Chester S.N.S., 4, 142, 145. Red or pale pasty 
beds of shale. Considered to be on the horizon of the Tarannon 
Shales. 


(M. L. K. C.). 


EISTEDDFA GROUP ... Silurian: Llandovery Series, Lower 


Type-locality : west and south-west of Eisteddfa Gurig, near 
Pont Erwyd, Cardiganshire. 


Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardigan- 
shire), Q.J.G.S., 65, 468, 475-9 et seqq., 504, map. Blue flags and 
shales, with mudstones and bands of grit, some of the rocks 
weathering to conspicuous reds and yellows. Thickness about 
300 ft. Included in Pont Erwyd Stage. Underlain by Bryn-glas 
Mudstones (Plynlimon Stage) and overlain by Rheidol Group. 
Assigned to persculptus and acuminatus Zones. Fauna includes 
Climacograptus medius, C. scalaris var. miserabilis, C. scalaris 
var. normalis, Orthograptus cf. truncatus, Glyptograptus per- 
sculptus, G. cf. sinuatus, Diplograptus modestus, D. modestus var. 
diminutus, D. modestus var. parvulus, Akidograptus [Cephalo- 
graptus ?] acuminatus and Dictyonema sp. 

After re-examining these beds, Jones (O.T.) and Pucu 
(W.J .), 1916, Q.J.G.S., 71, 378-9, stated that the persculptus Zone 
(which forms the lower part of the Eisteddfa Group, and corres- 
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ponds to the Mottled Beds of Machynlleth) is thinner in the 


_ Pont Erwyd district than was previously thought, being about 


~ 50-60 ft. The base of the persculptus Zone is sharply defined, and 
_ the persculptus Band has been found everywhere about 3 ft. 
_ above the base. Jones (O.T.) and Puc (W.J.), 1935, P.G.A., 46, 
268-72, gave the thickness of the whole group as about 230-240 ft. 


Distribution : Pont Erwyd district, Cardiganshire. 
MM. L. K. C.). 


ELCHINEN- BEDS -oisean t hs os Silurian : Ludlow Series 
Type-area : Clwyd Hills, Denbighshire. 
Woops (E.G.) and CrosræL (M.C.), 1925. The Silurian rocks 
of the central part of the Clwydian Range, Q.J.G.S., 81, 170-94. 
- Dark, unbanded mudstones containing Dayia navicula, Camaro- 
toechia nucula, Dalmanella elegantula, Slava [Cardiola] inter- 
rupta and Encrinurus sp. Lower part of the Monograptus tu- 


mescens Zone. Overlain by the Cefn-Goleu Beds and underlain 
by the Plas-newydd Beds. 


(J.D. L.). 
ELEGANS ZONE. 
See: Phacops elegans Zone. 
ELLWAND SLATE ..... Silurian : Llandovery Series, Upper 


Type-locality : Ellwand Water (or Allan Water), north-west 
of Melrose, Roxburghshire. 
Laprwortu (C.), 1870. On the Lower Silurian rocks of Gala- 
shiels, G.M., 7, 209. A subdivision of the Gala Grits q.v. 
(M. L. K. C.). 


ELTON BEDS, LOWER ........... Silurian : Ludlow Series 
Type-locality : village of Elton, Herefordshire, 4 miles west- 
south-west of Ludlow. 

- Horrann (C.H.), Lawson (J.D.) and Watmstey (V.G.), 1959. 
A revised classification of the Ludlovian succession at Ludlow, 
Nature, Lond., 184, 1037-39. Soft, poorly bedded, shaly and flaggy, 
pale-olive, calcareous siltstones, with layers of limestone nodules. 
The beds often have a speckled appearance due to the presence of 


i numerous shell fragments. Thickness 100-150 feet. Overlain by 


Middle Elton Beds. Underlain by Wenlock Limestone. The shelly 
fauna has a Wenlockian aspect; small brachiopods and trilobites 
predominate; graptolites are exceedingly rare, these being the 
‘ Barren Beds’ of the Lower Ludlow Shales. Fauna includes 
Atrypa reticularis, Chonetoidea grayi, Dicoelosia [Bilobites] bi- 
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(Elton Beds, Lower, continued) 


loba (characteristically present), Leptaena rhomboidalis, Resse- 
rella [Parmorthis] cf. elegantula, Skenidioides lewisi (character- — 
istically present), Dalmanites vulgaris and Beyrichia maccoyana. — 


(J.D.L.). 


ELTON BEDS, MIDDLE .......... Silurian : Ludlow Series 


Type-locality : village of Elton, Herefordshire, 4 miles west- 
south-west of Ludlow. 


Horano (C.H.), Lawson (J.D.) and Watmstey (V.G.), 1959. 
A revised classification of the Ludlovian succession at Ludlow, 
Nature, Lond., 184, 1037-39. Well-bedded, shaly and thinly flaggy, 
light olive-grey to yellowish-grey, more or less calcareous silt- 
stones, with smooth, conchoidal fracture. Graptolites and ortho- 
conic nautiloids predominate. These are the Lower Ludlow Shales 
of the Monograptus nilssoni and M. scanicus Zones of Woop. 
Thickness 150-350 feet. Overlain by Upper Elton Beds. Underlain 
by Lower Elton Beds. Fauna comprises Chonetoidea grayi, Dal- 
manites vulgaris, Beyrichia maccoyana, Monograptus bohemicus, 
M. colonus (common), M. dubius, M. nilssoni (characteristically 
present), M. scanicus (characteristically present), M. uncinatus, 
M. varians, Slava [Cardiola] interrupta, orthoconic nautiloids 
(common). 


(J.D.L.). 


ELTON BEDS, UPPER ........... Silurian : Ludlow Series 


Type-locality : village of Elton, Herefordshire, 4 miles west- 
south-west of Ludlow. 


Horano (C.H.), Lawson (J.D.) and Watmstey (V.G.), 1959. 
A revised classification of the Ludlovian succession at Ludlow, 
Nature, Lond., 184, 1037-39. Hard, well-bedded, flaggy, light olive- 
grey, calcareous siltstones with occasional thin limestone bands. 
These are the Lower Ludlow Shales of the Monograptus tumes- 
cens Zone of Woop and this graptolite is the only common fossil. 
Thickness 150-250 feet. Overlain by Lower Bringewood Beds. 
Underlain by Middle Elton Beds. Fauna includes Chonetes le- 
pisma, Lingula lata, Monograptus tumescens (common and char- 
acteristic) and orthoconic nautiloids. 


(J. D. L.). 


T ENCRINITE GRIT .... Silurian: Llandovery Series, Upper 
Type-locality : Wooltack Park, 2 miles west of Marloes, Pem- 
brokeshire. 


Mourcuison (R.I.), 1839. The Silurian System....., London, 
394-5; plate XXXV, fig. 10. Hard quartzose grits and sandstones 
with a few impressions of encrinites. 
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This term apparently refers to the Upper Llandovery rocks 
exposed on the southern side of Wooltack Park, some of which 
were later described as the Tentaculite Grit q.v. Howarp (F.T.) 
and Smarr (E.W.), 1897, Rep. Cardiff Nat. Soc., 29, 63, mentioned 
that Murcuison’s Encrinite Grit contains imperfectly preserved 
fossils, including a species of Tentaculites. 

(M. L. K. C.). 


ENCRINURUS PUNCTATUS ZONE 
Silurian : Llandovery Series 

Type-locality: near the Lower Bridge in Skelgill Beck, 
about 14 miles south-east of Ambleside, Westmorland. 

Marr (J.E.) and Nicnotson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 667-8 et seqq. Hard blue and grey-blue 
mudstones, somewhat cleaved, and with bands of tough calcar- 
eous nodules. Thickness 5 ft. Included in Middle Skelgill Beds. 
Underlain by Monograptus fimbriatus Zone and overlain by 
Monograptus argenteus Zone. Fauna: Sowerbyella [Leptaena] 
quinquecostata, Orthoceras araneosum, Encrinurus mullochensis 
[E. punctatus var. arenaceus] and Acidaspis sp. 

Distribution : Lake District. 

(ME Lasik IC): 


+ ENCRINURUS ZONE ........ Silurian : Llandovery Series 
Type-locality : near the Lower Footbridge in Skelgill Beck, 

about 14 miles south-east of Ambleside, Westmorland. 
Superseded by Encrinurus punctatus Zone. 


Marr (J.E.), 1878. On some well-defined Life-Zones in the 
lower part of the Silurian (Sedgwick) of the Lake-District, 
Q.J.G.S., 34, 877-8. Blue flags with bands of calcareous concre- 


tions. 
(M. L. K. C.). 


ERINACEUS ZONE. 


See: Acidaspis erinaceus Zone. 


T EXIGUUS ZONE. 


See: Monograptus exiguus Zone. 


EXTREMUS BAND. 
See: Climacograptus extremus Band. 
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FACHDRE BEDS ...... Silurian: Llandovery Series, Lower 


Type-locality : section in Afon Fachdre, west of Plas Pennant, 
about 2 miles south of Llanbrynmair, Montgomeryshire. 


Woop (E.M.R.), 1906. The Tarannon Series of Tarannon, 
Q.J.G.S., 62, 686-7, 690. Sandy shales, calcareous mudstones, and 
small flags (Dimorphograptus swanstoni Zone). Thickness 100- 
150 ft. Overlain by Dolgadfan Group. Fauna includes Climaco- 
graptus medius, C. rectangularis, C. scalaris, Orthograptus [Di- 
plograptus] vesiculosus, Dimorphograptus confertus var. swan- 
stoni [D. swanstoni], Monograptus atavus [M. tenuis] and Ortho- 
ceras sp. 


Distribution : Tarannon district, Montgomeryshire. 


(M. L RKG) 
FIMBRIATUS ZONE. 
See: Monograptus fimbriatus Zone. 
t FIRBANK LIMESTONES ....... Silurian : Ludlow Series 


Type-locality : Firbank, Westmorland. 


Hucues (T. McK.), 1894. Observations on the Silurian rocks 
of North Wales, P. Chester S.N.S., 4, 141-60. ‘A mass of dark 
grey sandy shale some 800 or 900 feet in thickness, having calcar- 
eous bands, especially at the base and top of the series’. Camaro- 
toechia [Rhynchonella] nucula and Dayia [Rhynchonella] na- 
vicula common. Overlain by Bannisdale Slates and underlain by 
Tebay Mudstones. Correlated with the Aymestry Limestone. 


(J. D. L.). 


FISHPOOL FARM GRITS. Silurian: Llandovery Series, Upper 


Type-locality : near Fishpool Farm, 1 mile north-west of 
Abbey-Cwmhir, Radnorshire. 


The term Fishpool Farm Grits was first used by BASSETT 
(D.A.), 1955, Q.J.G.S., 111, 253, for rocks which crop out in the 
Abbey-Cwmhir district (Radnorshire), and which are correlated 
with the Talerddig Grits of the Tarannon and Talerddig districts 
(Montgomeryshire). These rocks had previously been described 
by Roserts (R.O.), 1929, Q.J.G.S., 85, 664, as consisting of grit- 
bands with cleaved grey-blue mudstones; the former may be as 
much as 6 in. thick, and consist of pale-green, fine-grained, 
laminated, siliceous grit. Assigned to griestonensis Zone. Fauna: 
Monograptus discus, M. griestonensis, M. cf. marri, M. nudus, 
M. planus, M. priodon and M. spiralis. ` 


(M. L. K. C.). 
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FLAXLEY BEDS, LOWER ........ Silurian : Ludlow Series 
Type-locality : May Hill, Gloucestershire. 


Lawson (J.D.), 1955. The Geology of the May Hill Inlier, 
Q.J.G.S., 111, 85-116. Pale olive calcareous mudstones with 
occasional thin bands of impure limestone. Dicoelosia [Bilobites] 
biloba and Skenidioides lewisii have not been found above these 
beds; small brachiopods predominate. Thickness about 100 feet. 
Classified in the Lower Ludlow Stage. Overlain by the Upper 
Flaxley Beds and underlain by the Wenlock Limestone. Other 
common fossils: Chonetoidea grayi, Delthyris elegans, Atrypa 
reticularis, Dalmanites vulgaris. 

(J. D. L.). 


FLAXLEY BEDS, UPPER ........ Silurian : Ludlow Series 
Type-locality : May Hill, Gloucestershire. 


Lawson (J.D.), 1955. The Geology of the May Hill Inlier, 
Q.J.G.S., 111, 85-116. Greyish olive calcareous silty mudstones 
and siltstones with subordinate limestone bands and nodules. 
Strophomenid brachiopods such as Strophonella euglypha, S. fu- 
niculata, Leptostrophia filosa, Shaleria aff. ornatella and a small 
Gypidula sp. are characteristically common. Thickness about 
50 feet. Overlain by the Lower Blaisdon Beds and underlain by 
the Lower Flaxley Beds. Other important fossils: Chonetes le- 
pisma, compound corals and the first appearance at May Hill 
of Chonetes striatellus. 


(J. D. L.). 
FLEMINGII BEDS. 
See: Monograptus flemingii Beds. 
FLEXUOSA ZONE. 
See: Atrypa flexuosa Zone. 
FOREST BEDS, LOWER ......... Silurian : Ludlow Series 


Type-locality : The Forest, 3 miles south-west of Usk, Mon- 
mouthshire. 

Watmstey (V.G.) in Lawson (J.D.) et al., 1956. The Ludlov- 
ian rock of the Welsh Borderland, A.S., 12 (49), 563-70. Muddy 
siltstones with a sparse fauna of small brachiopods; Monograptus 

. tumescens present. 

Wa.mstey (V.G.), 1959. The geology of the Usk Inlier (Mon- 
mouthshire), Q.J.G.S., 114, 483-521. Soft, dusky yellow-green, 
slightly calcareous, muddy siltstones and silty shales : bedding thin 
and poorly developed; blocky jointing common; occasional ovoid 
limestone nodules. Thickness 650-700 feet. Overlain by the Upper 
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Forest Beds. Underlain by the Wenlock Limestone. Small brach- 
iopods common; fauna includes Chonetes lepisma, Dalmanella ] 
orbicularis, Brachyprion sp. nov., Chonetoidea grayi, Dalmanites 
vulgaris and Acidaspis sp. 

(J. DC: 


(Forest Beds, Lower, continued) 


FOREST BEDS, UPPER .......... Silurian : Ludlow Series 


Type-locality : The Forest, 3 miles south-west of Usk, Mon- 
mouthshire. 


Watmstey (V.G.) in Lawson (J.D.) et al., 1956. The Ludlov- 
ian rocks of the Welsh Borderland, A.S., 12 (49), 563-70. Cal- 
careous siltstones characterized by an abundant fauna of large 
brachiopods, including many strophomenids and the first Cho- 
netes striatellus. 


Watms ey (V.G.), 1959. The geology of the Usk Inlier (Mon- 
mouthshire), Q.J.G.S., 114, 483-521. Greenish-grey, thinly bedded 
and flaggy, slightly calcareous siltstones, which are sometimes 
decalcified to fossiliferous rottenstone bands. Overlain by the 
Lower Llanbadoc Beds. Underlain by the Lower Forest Beds. 
Sudden incursion of abundant large fossils such as Leptaena 
rhomboidalis, Strophonella euglypha, S. funiculata, Leptostrophia 
filosa, Brachyprion sp. nov., Atrypa reticularis, Dalmanella orbi- 
cularis, Gypidula galeata and Delthyris cf. elegans. Chonetes 
striatellus appears. Other fossils include Poleumita globosa and 
Dalmanites vulgaris. 


(J. D. L.). 


FRON FRYS SLATES ......... Silurian : Llandovery Series 


Type-locality : northern slope of Mynydd Fron Frys, south 
and south-east of Llansantffraid Glyn Ceiriog, Denbighshire. 


Groom (T.T.) and Laxe (P.), 1908. The Bala and Llandovery 
rocks of Glyn Ceiriog (North Wales), Q.J.G.S., 64, 553-4, 578, 
592, map. Grey slates with thin arenaceous bands. Thickness 
some 50 ft. Underlain by Glyn Grit (Ashgill) and overlain by 
Ty-draw Slates. The Fron Frys Slates are continuous and litho- 
logically identical with the Grey Slates of Corwen, and are 
probably of Lower Llandovery age. 


Wits (L.J.) and Smrt (B.), 1922, Q.J.G.S., 78, 198, showed 
that in the Nant Ty’n-y-twmpath section these beds are 78 ft. 
thick. Fauna (from near Glyn Ceiriog) includes Hebertella 
[Orthis]-rustica, Giraldiella [Hebertella] protensa, Bilobites bi- 
lobus, Clorinda [Pentamerus] globosa, Leptaena rhomboidalis, 
Plectodonta [Plectambonites] duplicata, P. [Plectambonites] cf. ` 
transversalis, Leangella [Plectambonites] scissa, Camarotoechia 
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borealis, Meristina furcata, Meifodia [Meristina] subundata and 
Acidaspis sp. i 
$ Distribution : Llansantffraid Glyn Ceiriog district, Denbigh- 
shire. 

(M. L. K. C.). 


FRONGOCH FORMATION 
Silurian : Llandovery Series, Middle and Upper 


Type-locality : Frongôch Mine, about 2 miles north-north- 
west of Yspytty-Ystwyth, Cardiganshire. 


Jones (O.T.), 1922. Lead and zinc. The mining district of 
North Cardiganshire and West Montgomeryshire, Mem. G.S.G.B., 
Spec. Rep. Min. Res., 20, opposite 3, 5, map. Grey and greenish- 
grey shales, flags and tough mudstones. Numerous thin siliceous 
sandstone layers occur in parts of the succession, and bands of 
dark, rusty-weathering, graptolitic shales occur towards the base 
and top. Near Ystrad Meurig massive grits are developed. Thick- 
ness shown in generalized succession as being about 2700 ft. 
Underlain by Gwestyn Formation and overlain by Cwmystwyth 
Formation. 


This term has rarely been used since it was introduced by 
JoNEs to describe rocks in the metalliferous mining area of 
Central Wales. The Frongéch Formation includes strata of Middle 
and Upper Llandovery age which occupy a large area in the 
country around Plynlimon, and which have been given numerous 
local names in various parts of the region. 

Distribution : Central Wales. 

(M. L. K. C.). 


MRURNESS GRITS o I. aiea a . Silurian : Ludlow Series 

Type-locality : Furness, north Lancashire. 

Sepcwick (A.), 1845. On the comparative Classification of the 
Fossiliferous Strata or North Wales, with the corresponding de- 
posits of Cumberland, Westmorland, and Lancashire, Q.J.G.S., 1, 
442-50 (and P.G.S., 4, 576-84). Suggested as alternative name for 
the Coniston Grits q.v. 

(J. D. L.). 


FYNYDDOG GRITS ............. Silurian : Wenlock Series 

Type-locality : stream at Tarannon Farm, west-south-west of 
Carno, Montgomeryshire. 

Woop (E.M.R.), 1906. The Tarannon Series of Tarannon, 
Q.J.G.S., 62, 653. Local name for grey, felspathic and micaceous 
grits and bluish-black mudstones, shales and flags equivalent to 
the Denbighshire Grits. No fauna. They overlie the Nant-ysgollen 
Shales. 1500 ft. thick. Map p. 698. 

(P. R. E.). 
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GAFALLT BEDS ....... Silurian : Llandovery Series, Upper 


Type-locality: Caban Céch gorge and Cnwch Hill, about 
34-4 miles south-west of Rhayader, Radnorshire and Brecon- 
shire. (Named from Corn Gafallt Hill, 24 miles south-west of 
Rhayader.) 


LapwortH (H.), 1900. The Silurian sequence of Rhayader, 
Q.J.G.S., 56, 101 et seqq., plate vi, map. A series of grits and 
shales. Thickness about 500 ft. on the western side of Corn 
Gafallt Hill. Included in Caban Group. Underlain by Caban 
Conglomerates and overlain by the unconformable Rhayader Pale 
Shales. Subdivided into Monograptus sedgwicki Grits below and 
Gafallt Shales above. 


Distribution: Rhayader district, Radnorshire and Breconshire. 
M. L. K. C.). 


GAFALLT SHALES ... Silurian: Llandovery Series, Upper 


Type-locality : Caban Côch gorge and Cnwch Hill, about 
34 -4 miles south-west of Rhayader, Radnorshire and Brecon- 
shire. 


LarworTtH (H.), 1900. The Silurian sequence of Rhayader, 
Q.J.G.S., 56, 101 et seqq., plate vi, map. A subdivision of the 
Gafallt Beds q.v. consisting of pale-grey. and greenish-grey shales 
and flags, with thin bands of ferruginous and felspathic grit and 
sandstone. Thickness about 50 ft. on Cnwch Hill, and at least 
250 ft. on the western side of Corn Gafallt Hill. Fauna: Mono- 
graptus lobiferus, M. proteus, M. sedgwicki, ‘Orthis’ sp., ‘Rhyn- 
chonella’ sp., and worm-trails. 


Distribution: Rhayader district, Radnorshire and Brecon- 
shire. l 


(M. L. K. C.). 


tT GALA GRITS ...... Silurian : Llandovery Series, Upper 


7 Type-locality : near Galashiels, Selkirkshire and Roxburgh- 
shire. 


LarpwortTH (C.), 1870. On the Lower Silurian rocks of Gala- 
shiels, G.M., 7, 206, 209, 281, map. Greywackes with shaly part- 
ings. Included in Gala Group. Underlain by Abbotsford Flags 
and Greywackes, and overlain by Buckholm Sandstones. The 
Gala Grits are divided from the Abbotsford beds by a persistent 
set of laminated or tily beds (Bridgend Flags), and are also > 
surmounted by another band of nearly the same nature (Ellwand 


Slate). Fossils are comparatively rare, but include the follow- 
ing species of Monograptus [Graptolites] : ‘M. colonus ’, M. exi- 
guus, M. priodon, M. proteus, M. sedgwicki, and M. turriculatus, 
together with Peltocaris aptychoides and Ceratiocaris sp. 

This term was seldom used after Lapwortu (C.) and WILsoN 
(J.), 1871, G.M., 8, 460, had thrown doubt on the stratigraphical 
value of the subdivisions of the Gala Group as originally set 
up in the type-area. 


aa ee Galashiels district, Southern Uplands of Scot- 
and. 


(M. L.K. C.). 


GALA GROUP ........ Silurian: Llandovery Series, Upper 


es Type-locality : near Galashiels, Selkirkshire and Roxburgh- 
shire. 


Lapworts (C.), 1870. On the Lower Silurian rocks of Gala- 
shiels, G.M., 7, 206, 208-9, 279-84, map. A great thickness of grits, 
greywackes, flags and shales. Underlain by Moffat Series. Sub- 
divided into (1) Abbotsford Flags and Greywackes, (2) Gala 
Grits, (3) Buckholm Sandstones and (4) Thornilee and Grieston 
Slates. Fossils, which are rare, are chiefly graptolites, crustaceans 
and worm-tracks. 

The Gala Group of Scotland represents the upper part of 
the Upper Llandovery, and corresponds broadly to the Browsgill 
Beds of the Lake District and the Tarannon Series of Wales. 
Together with the underlying Birkhill Shales this group con- 
stitutes the Valentian as originally established in the Southern 
Uplands of Scotland (Lapwortu (C.), 1876, Catalogue of the 
Western Scottish fossils, Glasgow, 2, 8; idem, 1880, A.M.N.H., (5), 
5, 50, 365-7). 

The rocks of the Gala Group are of great thickness and 
extent; their outcrop forms a large part of the Southern Uplands, 
stretching from St. Abb’s Head in the north-east to the Mull of 
Galloway in the south-west. The grits, greywackes and shales 
which form this group have been thrown into a vast series of 
sharp folds, and it is only in the cores of the larger anticlines 
that the black shales of the underlying Moffat Series are exposed 
(LapwortH (C.), 1889, G.M., (3), 6. 61-3). The Gala Group is 
overlain by the Riccarton Beds (Wenlock). The maximum thick- 
ness of the group is thought to be approximately 3000-4000 ft. 
(PEeacu (B.N.) and Horne (J.), 1899. The Silurian rocks of Britain, 
L Scotland, Mem. G.S.G.B., 57, 81, 198-216, lit.). Within the 
Gala Group the turriculatus, crispus and griestonensis Zones have 
been recognized, and the following graptolites are considered to 
be characteristic: Petalograptus folium, Gladiograptus [Retio- 
lites] geinitzianus, Monograptus crispus, M. ‘convolutus’, M. 
exiguus, M. galaensis, M. griestonensis, M. priodon, M. turricu- 
latus and M. ‘vomerinus’ (PRINGLE (J.), 1935. British Regional 
Geology : The South of Scotland, 44-7). Locally, beds of coarse 


96 
(Gala Group, continued) 


conglomerate, such as the Bannock Rock and Pinstane Conglom- 
erate, occur in the group. 

The Gala Group has not been subdivided satisfactorily. The 
subdivisions set up by Lapworts in his original description of - 
the group in the Galashiels district (see above) were shown to 
be of little stratigraphical value; LapwortH (C.) and Witson (J.), 
1871, G.M., 8, 460, remarked that these subdivisions were almost 
entirely geographical, and were only useful as an index of the 
fossil localities. Later, the terms Lower and Upper Gala were 
suggested (Lapwortu (C.), 1880, A.M.N.H., (5), 5, 367), but these 
were not clearly defined and did not come into general use. 
Similarly, the terms Monograptus exiguus Zone and Cyrtograptus 
grayae Zone qq.v., which were used for the lower and upper 
portions of the group respectively, were soon abandoned. Various 
local names have been applied to parts of the Gala Group, but 
most of these do not form well-defined stratigraphical units. 
Some local names have continued to be used in the memoirs of 
the Geological Survey, however, and it is claimed that in the 
Moffat district and in the country to the south-west the follow- 
ing broad subdivisions can be made out: (1) Abbotsford Flags, 
(2) Queensberry Grits and (3) Hawick Rocks or Ardwell Group 
(Peacu (B.N.) and Horne (J.), 1899. The Silurian rocks of Britain, 
1, Scotland, Mem. G.S.G.B., 57, 210 et seqq.; PRINGLE (J.), 1935. 
British Regional Geology : The South of Scotland, 45-7). 


(M. L. K. C.). 


GALA OR QUEENSBERRY TERRANE 
Silurian : Llandovery Series, Upper 


LapwortH (C.), 1889. On the Ballantrae rocks of South Scot- 
land and their place in the Upland sequence, G.M., (3), 6, 59-61, 
66, opposite 69. The Gala or Queensberry Terrane embraces strata 
generally of Tarannon age. In the Southern Uplands of Scotland 
it is made up of a grand mass of more or less barren flagstones, 
shales and greywackes, including the Queensberry, Gala, Hawick 
and Ardwell Groups. In the Girvan district (Ayrshire) the ter- 
rane is represented by the Dailly Series, consisting of about 
2500 ft. of grits, flagstones and shales. The graptolitic fauna of 
the terrane is more or less transitional in character: several 
forms are peculiar to it, but it contains also many survivors of 
the Birkhill fauna below, and several species which recur in the 
Riccarton rocks above. 


Distribution : south Scotland. 
(M. L. K. C.). 


GALA STAGE ........ Silurian : Llandovery Series, Upper 


Jones (O.T.), 1921. The Valentian Series, Q.J.G.S., 77, 153, 
170. In a classification of the Valentian Series, based on grapto- 
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lite zones, the terms Birkhill Stage (or Lower Valentian) and 


$ Gala Stage (or Upper Valentian) are used. The Gala Stage is 
_ subdivided into (1) Lower Gala Substage (comprising the maxi- 


mus, turriculatus and crispus Zones) and (2) Upper Gala Sub- 


_ Stage (comprising the griestonensis and crenulatus Zones). 


The classification of the Valentian or Llandovery Series into 


_ Stages and substages has fallen into disuse. Instead, the terms 
_ Lower, Middle and Upper Llandovery are now generally employ- 


ed as the main subdivisions of the Series. The Gala Stage cor- 
responds to the upper part of the Upper Llandovery. 


(M. L. K.C.). 


GALA-TARANNON .... Silurian: Llandovery Series, Upper 


Lamont (A.), 1947. Gala-Tarannon beds in the Pentland 
Hills, near Edinburgh, G.M., 84, 193-208, 289-303. A term used 
for certain rocks which crop out in the Pentland Hills (Midloth- 
ian and Peeblesshire) and which are considered to belong to 
the Monoclimacis crenulata Zone. 

MM. L. K. C.). 


T GARPEL GROUP .......... Silurian: Llandovery Series 


Type-locality : Garpel (or Garpol) Water, about 2 miles south- 
west of Moffat, Dumfriesshire. 


Superseded by Birkhill Shales. 


Brown (D.J.), 1874. On the Silurian rocks of the south of 
Scotland. Part 1, Moffat and Gala Beds, T. Edin. G.S., 2, 231. 
Anthracitic shales, forming the upper division of the Moffat 


Series, and containing single or Mono-graptolites. 
(M. L. K. C.). 


GASWORKS MUDSTONES 
Silurian : Llandovery Series, Lower 


Type-locality : Gasworks section, Haverfordwest, Pembroke- 
shire. 

STRAHAN (A.) et al., 1914. South Wales Coalfield, XI, Haver- 
fordwest, Mem. G.S.G.B., 77-8, 81 et seqq. Thin-bedded shaly 
green mudstones with occasional sandstone bands up to 6 in. thick, 
followed by massive sandy mudstones often showing sphaeroidal 
structure. Thickness shown in generalized succession as being about 
540 ft. Included in Haverford Stage. Underlain by Cartlett Beds and 
overlain by Gasworks Sandstone. Fauna includes Mastopora [Ni- 
dulites] fava, ‘Petraia’ spp., Dolerorthis [Rhipidomella] plicata, 
Hesperorthis [Orthis] sowerbyana, Stricklandia [Stricklandinia] 
lens, Leptaena rhomboidalis, Plectodonta [Plectambonites] du- 
plicata, Leangella [Plectambonites] scissa, Meristina crassa, Mei- 
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fodia [Meristina] subundata, Atrypa marginalis and Calymene 
spp. 

j4 The following additional brachiopods have been described 
from these beds by Wrams (A.), 1951, Q.J.G.S., 107, 85 et seqq., 
and Jones (O.T.), 1928, Mem. G.S.G.B. (Palaeont.), 1 (v), 367 
et seqq.: Schizoramma cf. subplicata, Paucicrura [Resserella] 
llandoveriana, Strophomena scotica, Leptostrophia tenuis var. 
antecedens, Eostrophonella eothen, Fardenia geoffreyi, Sower- 
byella undulata, S. undulata var. tricostata, Plectodonta [Sower- 
byella] mullochensis and P. [Sowerbyella] precursor. 


Distribution : Haverfordwest and Narberth districts, Pem- 
brokeshire. 
(M. L. K. C.). 


GASWORKS SANDSTONE 
Silurian : Llandovery Series, Lower 


Type-locality : Gasworks section, Haverfordwest, Pembroke- 
shire. 


STRAHAN (A.) et al., 1914. South Wales Coalfield, XI, Haver- 
fordwest, Mem. G.S.G.B., 77-8, 81 et seqq. Jointed grey sand- 
stones with regularly alternating mudstone bands; the beds are 
generally less than 1 ft. thick, and the sandstones average 4 in. 
thick; poor in fossils. Thickness shown in generalized succession 
as being about 260 ft. Included in Haverford Stage. Underlain by 
Gasworks Mudstones and overlain by Uzmaston Beds. Fauna 
includes Heliolites sp., Climacograptus scalaris var. normalis, 
Barrandella linguifer, Plectodonta superstes [Plectambonites du- 
plicatus var.], Leangella [Plectambonites] scissa, Meristina crassa. 
and Atrypa marginalis. 

This term had previously been used by CantRILL (T.C.) and 
Jones (O.T.), 1908, Summ. Prog. G.S.G.B. for 1907, 38, 44-5, but 
without being defined. 


Distribution : Haverfordwest district, Pembrokeshire. 
(M. L. K.C.). 


GELLI SHALES ...... Silurian: Llandovery Series, Upper 


Type-locality : valley of Tarannon River, near Graigwen, 
about 54-54 miles south-south-east of Llanbrynmair, Mont- 
gomeryshire. (Named from the farms of Gelli and Gelli-dywyll, 
near Llanbrynmair.) 


Woop (E.M.R.), 1906. The Tarannon Series of Tarannon, 
Q.J.G.S., 62, 660-2 et seqq., 690, map. Alternations of well-lamin- 
ated, light-grey, blue and black shales with occasional mudstones 
and small micaceous flags. Thickness not less than 800-1000 ft. 
Included in Tarannon Series. Underlain by Brynmair Shales and 
Mudstones, and overlain by Talerddig Grits. Assigned to crispus 
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~ Zone. Fauna includes Petalograptus palmeus var. tenuis, Mono- 
_ graptus crispus, M. discus, M. exiguus, M. marri, M. nudus, M. 
~ priodon and M. spiralis [M. subconicus]. M. turriculatus occurs 
but is extremely rare, only one specimen having been found. 
= M. crispus is characteristic of these beds, and in the Tarannon 
- district is thought to be restricted to them. 


Distribution : Tarannon district, Montgomeryshire. 
M. L. K. C.). 


_ GIGRIN MUDSTONES .. Silurian: Llandovery Series, Middle 


Type-locality: valley of River Wye, west-south-west of 
Gigrin, and about 4-4 mile south-east of Rhayader, Radnor- 
shire. 


LapwortH (H.), 1900. The Silurian sequence of Rhayader, 
Q.J.G.S., 56, 80-2 et seqq., plate vi, map. Blue, bluish-grey and 
greenish-grey mudstones and flags; the mudstones are nodular 
in the lower part of the succession. Thickness 510 ft. Included 
in Gwastaden Group. Underlain by Ddôl Shales. Overlain un- 
conformably at the type-locality by Rhayader Pale Shales, but 
shown in the generalized succession as being followed by the 
unconformable Caban Conglomerates. Subdivided into (1) Cal- 
careous Nodule Beds, (2) Monograptus convolutus Zone and (3) 
Pale Grey Mudstones. Fauna includes Climacograptus hughesi 
[C. undulatus], C. rectangularis, Orthograptus [Diplograptus] 
bellulus, Diplograptus magnus, Monograptus convolutus, M. cre- 
nularis, M. gregarius, M. leptotheca, M. lobiferus and Rastrites 

_ peregrinus. 


Distribution : Rhayader district, Radnorshire. 


M. L. K. C.). 
_ GLABER ZONE. 
See: Phacops glaber Zone. 
GLENFOOT BEDS .... Silurian: Llandovery Series, Upper 


Type-locality : near the foot of Penwhapple Glen, about 
24 miles east of Girvan, Ayrshire. 


Lapwortu (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
654-5, 660, map. Grey flags, in beds varying from 6 in. to 1} ft. 
thick, divided from each other by similar thicknesses of grey 
‘and green shales. Unfossiliferous. Visible thickness estimated at 
300 ft. Included in Bargany Group (Dailly Series). Underlain by 
Cyrtograptus grayae Mudstones and overlain by Blackwood Beds. 


Distribution : Girvan district, Ayrshire. 
(M. L. K. C.). 
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GLENSHALLOCH SHALES . 
Silurian: Llandovery Series, Lower and Middle 


Type-locality: branches of Baldrennan Burn and small 
streams draining the damp slopes of Glenshalloch Hill, about 7- 
74 miles north-east of Girvan, Ayrshire. 


Lapwortu (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
627-9, maps. A thick mass of soft shales and flags of a dark greyish- 
green colour. The lowest visible strata are yellow-weathering 
pale-hearted flagstones which grade upwards into dark-grey 
graptolitic shales. Thickness estimated at about 200 ft. Included 
in Newlands Beds. Underlain by Newlands Pentamerus Grits. 
Fossils are rare, but include Climacograptus scalaris, Glypto- 
graptus tamariscus, Petalograptus [Diplograptus] folium, Mono- 
graptus argutus, M. crenularis, M. fimbriatus, M. gregarius, M. 
leptotheca, M. triangulatus and Rastrites peregrinus. 


Pracu (B.N.) and Horne (J.), 1899. The Silurian rocks of 
Britain, 1, Scotland, Mem. G.S.G.B., 527, 533, included these 
shales in the Saugh Hill Group; they referred to them also as 
the Monograptus gregarius Shales, assigning them to the gregar- 
ius Zone. Jones (O.T.), 1921, Q.J.G.S., 77, 156, stated that the 
Glenshalloch Shales coincide precisely with the triangulatus, 
magnus and leptotheca Zones of Wales. FRESHNEY (E.C.), 1960, 
T.G.S. Glas., 24, 30, fig. 1, has shown the Glenshalloch Shales 
to be overlain by Saugh Hill Grits. 


Distribution : Girvan district, Ayrshire. 
(M. L. K. C.). 


GLENWELLS SHALES 
Silurian: Llandovery Series, Lower 


Type-locality : Glenwells Burn, east-south-east of Mulloch 
Hill, and about 64 miles north-east of Girvan, Ayrshire. 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
624, 660, map. Pale-blue shales, mudstones and flags. Generally 
barren of fossils, except in certain thin seams of striped shales 
which have yielded Climacograptus scalaris, Akidograptus [Di- 
morphograptus] acuminatus, and (?) Monograptus atavus [M. 
tenuis]. Included in Mulloch Hill Group (Newlands Series). 
Underlain by Mulloch Hill Sandstone and overlain by Newlands 
Pentamerus Grits. 


Jones (O.T.), 1921, Q.J.G.S., 77, 155, considered that the 
Glenwells Shales form some part of the acuminatus Zone, and 
that if the record of a Monograptus is correct it would enable 
their position to be fixed accurately on the graptolitic scale. 


Distribution : Girvan district, Ayrshire. 
MM. L. K. C.). 
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_ GLYN-DYFRDWY GROUP (Stage) 
Silurian: Ludlow Series 


Type-locality : Llangollen area, Denbighshire. 


Wits (L.J.) and Smiru (B.), 1922. The Lower Palaeozoic 
rocks of the Llangollen district, Q.J.G.S., 78, 176-226. Includes 
the following divisions from the base upwards. (a) Pentre-Dwfr 
Slates q.v.; (b) Slates with thin silty sandstone-bands; (c) ‘Slab 
Horizon’ of alternating bands of cleaved mudstone and uncleaved 
laminated siltstone; fauna indicates zone of Monograptus nilssoni; 
(d) Fairly thin-bedded shales and silty mudstones, more or less 
perfectly cleaved. Thickness at least 1000 feet. Grouped in the 
Lower Ludlow Series. Overlain by the Nant-y-Bache Group and 
underlain by the Pen-y-glog Group (Wenlock). 


Wepp (C.B.) et al., 1927. Wrexham, Mem. G.S.G.B. Glyn- 
Dyfrdwy Stage (Lower Ludlow) used in classification of the 
Denbighshire Series. 

(J. D. L.). 


GLYPTOGRAPTUS PERSCULPTUS BAND 
Silurian : Llandovery Series, Lower 


Jones (O.T.) and Pucu (W.J.), 1916. The geology of the 
district around Machynlleth and the Llyfnant Valley, Q.J.G.S., 
71, 351-2, 378-9. In the Machynlleth district (Cardiganshire, 
Montgomeryshire and Merioneth) the persculptus Band is a dark 
mudstone band of peculiar character, crowded with specimens 
of Glyptograptus persculptus and Diplograptus modestus var. 
parvulus. The band is always 2-3 ft. above the base of the 
Mottled Beds (Cwmere Group). In the Pont Erwyd district 
(Cardiganshire) the persculptus Band is everywhere about 3 ft. 
above the base of the persculptus Zone. 

This thin band is of wide extent in Central and North Wales. 
In the Corris and Dinas Mawddwy districts (Merioneth) it is 
about 1 in. thick, and occurs 2-3 ft. above the base of the per- 
sculptus Zone (PucH (W.J.), 1923, Q.J.G.S., 79, 528; idem, 1928, 
Q.J.G.S., 84, 362). The persculptus Band of Llanidloes (Mont- 
gomeryshire) is a 3-inch band of chocolate-coloured shale which 
occurs 3 ft. 6 in. above the base of the Persculptus Mudstones 
(Jones (W.D.V.), 1945, Q@.J.G.S., 100, 315). 

(M. L. K. C.). 


GLYPTOGRAPTUS PERSCULPTUS MUDSTONES 
Silurian: Llandovery Series, Lower 


Type-locality : near Dinas Mawddwy, Merioneth. 
Puc (W.J.), 1928. The geology of the district around Dinas 
Mawddwy (Merioneth), Q.J.G.S., 84, 361-2, map. Dark-blue mud- 


stones, striped with paler bands measuring up to 2 or 3 in. thick 
and showing fine mottling. A valuable horizon for mapping. 
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(Glyptograptus persculptus Mudstones, continued) 


Thickness about 30 ft. Included in Cwmere Group (Pont Erwyd 
Stage). Assigned to persculptus Zone. Underlain by Garnedd- 
wen Beds (Bala) and overlain by acuminatus Zone. About 2 or ~ 
3 ft. above the base is a band of dark-blue shale, never more 
than 1 in. thick, containing Climacograptus scalaris var. misera- 
bilis (?), C. scalaris var. normalis, Glyptograptus persculptus and 
Diplograptus modestus var. parvulus. 

These beds form the base of the Lower Llandovery in the 
Dinas Mawddwy and Llanymawddwy districts of Merioneth. 
Their thickness diminishes northwards, and they are eventually 
replaced by dark-blue striped shales, which still contain, how- 
ever, the fauna of the persculptus Zone (PucH (W.J.), 1929, Q.J. 
G.S., 85, 275-6). South-westwards, in the Corris, Machynlleth 
and Towyn districts, equivalent strata are called the Mottled 
Beds q.v. 

(M. L. K. C.). 


GLYPTOGRAPTUS PERSCULPTUS ZONE 
Silurian : Llandovery Series, Lower 


Type-locality : west and south-west of Eisteddfa-Gurig, near 
Pont Erwyd, Cardiganshire. 


Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardigan- 
shire), Q.J.G.S., 65, 468, 475 et seqq., 504. Flags and thin shales, 
forming the lower part of the Eisteddfa Group (Pont Erwyd 
Stage). Underlain by Bryn-glas Mudstones (Plynlimon Stage) 
and overlain by Cephalograptus(?) acuminatus Zone. Fauna: 
Climacograptus scalaris var. miserabilis, C. scalaris var. normalis, 
Glyptograptus persculptus, Diplograptus modestus and D. mo- 
destus var. parvulus. 


Jones (O.T.) and Pucu (W.J.), 1916. The geology of the dis- 
trict around Machynlleth and the Llyfnant Valley, Q.J.G.S., 71, 
346, 350-2, 378-9, 382, map. In the Machynlleth district the 
persculptus Zone is represented by the Mottled Beds (33-35 ft. 
thick). In the Pont Erwyd district the rocks of this zone are 
50-60 ft. thick, and the persculptus Band is everywhere about 
3 ft. above the sharply-defined base. In Scotland a tough drab 
or ginger-bread coloured shale, 6 in. thick, described by Lap- 
WORTH as occurring at the base of the Lower Birkhill Shales 
in the Dobb’s Linn section, near Moffat, is here considered to 
correspond to the persculptus Zone of Central Wales. 

The Glyptograptus persculptus Zone can be traced through- 
out much of Central and North Wales. Concerning it DAVIES 
(K.A.), 1929, G.M., 66, 25, stated ‘For the whole distance from 
Dinas Mawddwy in the north almost to Carmarthen town in 
the south, from Rhayader in the east to Cardigan Bay in the 
west, this characteristic division and its contained fossils remain 
remarkably constant’. In some places the rocks of this zone have 
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received local names — the Mottled Beds of the Machynlleth, 
Towyn and Corris districts, the Glyptograptus persculptus Mud- 
stones of the Dinas Mawddwy and Llanymawddwy districts, and 
the Persculptus Mudstones of the Llanidloes district. In these 
areas, which are situated to the north-east and east of Aber- 
ystwyth, the junction between the persculptus Zone and the un- 
derlying Bala rocks is always sharply defined, and there is an 
abrupt lithological change at this level; the thickness of the 
persculptus Zone diminishes northwards, and near Bwlch y Groes 
(north-north-east of Llanymawddwy) has dwindled to about 5 ft. 
(Jones (O.T.) and Pucu (W.J.), 1935, P.G.A., 46, 268-71). South- 
wards the zone becomes thicker, and between Drygarn and 
Abergwesyn (Breconshire) is represented by 140-180 ft. of mud- 
stones, shales and grits (Davies (K.A.), 1926, Q.J.G.S., 82, 442-3, 
451-3). 

The well-known Glyptograptus persculptus Band q.v. occurs 
in a number of districts in Central Wales, generally 2-3 ft. above 
the base of the persculptus Zone. In some places, however, the 
zone contains more than one fossiliferous band yielding the index 
fossil; thus between Abergwesyn and Pumpsaint there are two 
bands with G. persculptus, occurring 3 ft. and 23 ft. above the 
base of the persculptus Zone (Davies (K.A.), 1933, Q.J.G.S., 89, 
178). 

MM. L. K. C.). 


GORSLEY LIMESTONE ......... Silurian : Wenlock Series 


Type-locality : Linton Quarry, Gorsley, 5 miles east of Ross, 
Herefordshire. 


Lawson (J.D.), 1954. The Silurian Succession at Gorsley 
(Herefordshire), G.M., 91, 227-32. Hard, bluish-grey limestone 
with pockets of siltstone and much shell debris. Fauna p. 229, 
mainly brachiopods and corals. Considered equivalent to the 
Wenlock Limestone. 18 ft. thick at least. Overlain by Lower Silt- 
stones (Ludlow Series), base not seen. Map p. 228. 

(P. R. E.). 


‘GOVERNMENT ROCK’. Silurian: Llandovery Series, Upper 


A field term used by C. Lapwortu for the Pentamerus Beds 
of Shropshire. So called because in exposures of weathered lime- 
. stone the shells of Pentamerus oblongus (a species possessing a 
strong median septum in the ventral valve) appear in section 
as broad-arrows (see Nraverson (E.), 1928. Stratigraphical pal- 
aeontology, London, 230; Wits (L.J.), 1948. The palaeogeography 
of the Midlands, Liverpool, 20). 

(M. L. K. C.). 
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GRAIG-WEN SANDSTONE 

Silurian : Llandovery Series, Lower 

Type-locality: Graig-wen, about 43 miles south-west of 
Meifod, Montgomeryshire. 


Kine (W.B.R.), 1928. The geology of the district around 
Meifod (Montgomeryshire), Q.J.G.S., 84, 685-7, 695. Bluish-grey 
sandstone, weathering to a dull chocolate colour; contains large 
sandy and calcareous concretions. Thickness about 30 ft. Also 
referred to as the Meristina crassa Sandstone. Included in Lower 
Valentian. Rests unconformably on Ashgill rocks, and is over- 
lain by blue silty mudstones (Lower Valentian). Fauna includes 
Hirnantia [Orthis] sagittifera, Meristina crassa and Camaro- 
toechia cf. borealis. The more calcareous portions of the rock 
contain fragmentary corals, brachiopods and trilobites. 

This sandstone crops out at various localities near Meifod. 
Wis (A.), 1951, Q.J.G.S., 107, 129, correlated it with the 
basal beds of the Lower Llandovery (A,) in the Llandovery 
district. Lewis (H.P.), 1937, A.M.N.H., (10), 20, 617, stated that 
certain of the limestone masses in the Graig-wen Sandstone are 
largely built up of the remains of calcareous algae, including 
Ortonella rigida and Rhabdoporella intermedia. 


Distribution : Meifod district, Montgomeryshire. 
(M. L. K. C.). 


GRAMMYSIA BED(S) ............ Silurian : Ludlow Series 
Type-locality : east of Llandeilo, Carmarthenshire. 


Srranan (A.) et al., 1907. South Wales Coalfield, VII, Amman- 
ford, Mem. G.S.G.B., 38, 49. Dark purple-grey flaggy sandstones 
characterized by Grammysia; thickness 180 feet. 

Straw (S.H.), 1929. The Siluro-Devonian Boundary in South- 
Central Wales, J. Manch. G.A., 1 (2), 79-102. Gave more detailed 
descriptions of the Grammysia Beds (the original authors re- 
ferred to the Grammysia Bed — in the singular). Fauna inclu- 
des Grammysia cingulata, Modiolopsis complanata, Holopella 
gregaria, Chonetes striatellus, Sphaerirhynchia [Wilsonia] wil- 
soni, Leptostrophia filosa and Acaste downingiae. The age is 
considered to be Middle Ludlow. Thickness in the Sawdde Gorge 
given as 300 feet. Overlain by Trichrig Beds and underlain by 
sandy shales of Middle Ludlow age. 


(J.D. L.). 
+ GRAPTOLIFEROUS MUDSTONES. 
See : Graptolitic Mudstones. 
GRAPTOLITE SHALES ....... Silurian : Llandovery Series 


Type-localities : Nant Cawrddu, south of Corwen, and Nant , 
Llechog, east-south-east of Corwen, Merioneth. 
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Lake (P.) and Groom (T.T.), 1893. The Llandovery and assoc- 
iated rocks of the neighbourhood of Corwen, Q.J.G.S., 49, 427, 
437-8. Black glistening shales with paler bands; contain much 
pyrite and abundant graptolites. Underlain by Grey Slates and 
overlain by Pale Slates. Assigned to the convolutus subdivision 
of the gregarius Zone. Fauna includes Climacograptus scalaris 
var. normalis [C. normalis], Glyptograptus [Diplograptus] si- 
nuatus, G. [Diplograptus] tamariscus, Petalograptus ovatus (?), 
Monograptus atavus [M. tenuis], M. convolutus, M. fimbriatus (?), 
M. gregarius(?), M. leptotheca and M. lobiferus [M. nicoli]. 

Jones (O.T.), 1921, Q.J.G.S., 77, 165, remarked that the fauna 


of these shales appears to indicate a level in the upper part of 
the triangulatus Zone or in the magnus Zone. 


Distribution : Corwen district, Merioneth. 
(M. L. K. C.). 


+ GRAPTOLITIC MUDSTONES .. Silurian: Llandovery Series 


The term Graptolitic Mudstones (or Graptoliferous Mud- 
stones) was commonly used in the Lake District for the rocks 
which later became known as the Skelgill Beds (see Marr (J.E.) 
and NicHoutson (H.A.), 1888, Q.J.G.S., 44, 656-8). Besides the 
Lake District proper, the term was used in the nearby Sedbergh 
and Ingleborough areas and in the Cross Fell Inlier. Marr (J.E.), 
1880, Q.J.G.S., 36, 281-2, also applied this name to certain rocks 
near Cerrig-y-druidion in North Wales which he considered to 
be equivalent to the Graptolitic Mudstones of the Lake District. 


(M. L. K. C.). 


GRAYAE BAND. 
See: Cyrtograptus grayae Band. 


+ GRAYAE ZONE. 
See: Cyrtograptus grayae Zone. 


T GRAYI BEDS. 
See: Cyrtograptus grayae Mudstones. 


GREEN AND PURPLE SHALES 
Silurian : Llandovery Series, Upper 
Type-locality : area extending north-east and south-west of 
Draen-llwyn-du, 34 miles south-east of Llanddewi-Brefi, Car- 
diganshire. 
Davies (K.A.), 1933. The geology of the country between 
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(Green and Purple Shales, continued) 


Abergwesyn (Breconshire) and Pumpsaint (Carmarthenshire), 
OJGS. 39, Ve 189, map. Soft green mudstones and shales with © 
purple banding locally. Underlain by Pysgotwr Grits. Assigned 
to crenulatus Zone. Fauna: Monograptus barrandei, M. dextror- 
sus, M. discus, M. nudus, M. priodon, M. proteus, M. spiralis and — 
M. vomerinus var. crenulatus [M. crenulatus]. 

These beds, which occur as an outlier at the centre of the 
Central Wales Syncline, are correlated with the Dolgau Mud- ` 
stones of Tarannon, and are considered to be the highest strata 
exposed in Central Wales west of the Wenlock boundary (Jones 
(O.T.), 1912, Q.J.G.S., 68, 337-9). Similar beds occur farther 
north, in the area between Cwmystwyth and Llangurig, but they 
are there referred to as the Pale Shales (Jones (O.T.), 1924, 
Q.J.G.S., 80, 574; Jones (W.D.V.), 1945, Q.J.G.S., 100, 331). 


(M. L. K. C.). 


GREEN CLEUCH SILTSTONES 
Silurian : Llandovery Series, Upper 


Type-locality : west of Green Cleuch, Pentland Hills, Mid- 
lothian. 


Lamont (A.), 1955. Scottish Silurian Chelicerata, T. Edin. G.S., 
16, 213. Lowest fossiliferous Silurian beds in the Pentland Hills. 
They are separated from the Gutterford Burn Flagstones by a 
prominent bed of red siltstones which may be the same Red Bed 
which can be traced south to the Selkirk and Hawick area. 
Characteristic fossils: Stylonurus knoxae, Planolites sp., 
‘Monocraterion’ sp., Protovirgularia dichotoma, Lingula sp., 
Glassia sp., Monograptus (Monoclimacis) crenulatus. 
(A. L.). 


GREEN MUDSTONES, LOWER 
Silurian : Llandovery Series, Upper 
Type-locality : valley of Tarannon River, near Dolgau, about 
4ł miles south-south-east of Llanbrynmair, Montgomeryshire. 


Woop (E.M.R.), 1906. The Tarannon Series of Tarannon, 
Q.J.G.S., 62, 656 et seqq. A subdivision of the Dolgau Mudstones 
(crenulatus Zone), consisting of about 95 ft. of green shales and 
mudstones intercalated with numerous thin flags, and containing 
a few black carbonaceous bands at the base. 

Distribution : Tarannon district, Montgomeryshire. 

(M. L. K. C.). 


GREEN MUDSTONES, UPPER 
Silurian : Llandovery Series, Upper 


: Type-locality : valley of Tarannon River, near Dolgau, about ` 
4? miles south-south-east of Llanbrynmair, Montgomeryshire. 
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Woop (E.M.R.), 1906. The Tarannon Series of Tarannon, 
Q.J.G.S., 62, 655 et seqq. A subdivision of the Dolgau Mudstones 
(crenulatus Zone), consisting of 100 ft. of pale greyish-green 
mudstones with a peculiarly smooth and soapy texture. 


Distribution : Tarannon district, Montgomeryshire. 
(M. L. K. C.). 


‘GREEN STREAK’ ... Silurian: Llandovery Series, Middle 


Type-locality : near the Lower Bridge in Skelgill Beck, about 
13 miles south-east of Ambleside, Westmorland. 


Marr (J.E.) and Nicuotson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 668, 690. A pale-green streak in which grapto- 
lites are extremely rare, and which is remarkable for its extra- 
ordinary persistence. In the Skelgill section it occurs about 3 in. 
below the top of the Monograptus argenteus Zone (Middle Skel- 
gill Beds). In Mealy Gill, near Coniston, it occurs in the centre 
of the argenteus Zone and is } in. thick. 

The well-known ‘green streak’ is a pale-green band, gen- 
erally less than an inch thick. It is remarkable for its widespread 
distribution in the Middle Llandovery rocks of the Lake District 
and of North and Central Wales. 

This band was originally described as occurring in the 
Monograptus argenteus Zone of the Skelgill and Mealy Gill sec- 
tions in the Lake District (see above), and it has since been found 
to occur also in the same zone in Watley Gill, near Sedbergh 
(Marr (J.E.), 1913, Q.J.G.S., 69, 11). 

A similar pale-green band, which has been recognized at 
many places in the Monograptus leptotheca Band of North and 
Central Wales, is considered to be equivalent to the ‘green 
streak’ of the Lake District. It occurs in the following areas: 
Pont Erwyd (Jones (O.T.), 1909, Q.J.G.S., 65, 489-90, 530, 537), 
Machynlleth (Jones (O.T.) and Pucu (W.J.), 1916, Q.J.G.S., 71, 
359), Llanymawddwy (Pucu (W.J.), 1929, @.J.G.S., 85, 280, 283, 
297), and Llanidloes (Jones (W.D.V.), 1945, Q.J.G.S., 100, 319). 

Regarding the origin of the ‘green streak’, KENDALL (P.F.) 
and Wroot (H.E.), 1924. Geology of Yorkshire, 32-3, remarked 
that it has been compared with the red clays which occur in the 
depths of modern oceans, but they think it is much more likely 
to represent a shower of volcanic dust. Petrographical notes on 
the ‘green streak’ are given by Rastarı (R.H.), 1925, Q.J.G.S., 


81, 131-2. 
MM. L. K. C.). 


. |GREGARIUS SHALES. 


See: Diplograptus modestus Shales. 


GREGARIUS ZONE. 


See: Monograptus gregarius Zone. 
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+ GREY FLAGS AND GRITS. 
See: Saugh Hill Grits. 


t GREY GRITS ....... Silurian : Llandovery Series, Upper 


A name used by Harkness (R.) and Nicnotson (H.A.), 1868, 
Q.J.G.S., 24, 297-9, for rocks in the Lake District which later 
became known as the Pale Slates or Browgill Beds. 


(M. L. K. C.). 


GREY: SLATES IAN R Silurian : Llandovery Series 
Type-locality : south and south-east of Corwen, Merioneth. 


Lake (P.) and Groom (T.T.), 1893. The Llandovery and 
associated rocks of the neighbourhood of Corwen, Q.J.G.S., 49, 
427, 437. Slates, generally grey but sometimes blue, with bands 
of grit, 4-1 in. thick. Underlain by Corwen Grit and overlain by 
Graptolite Shales. Contain poorly-preserved brachiopods and 
trilobites. 


Groom (T.T.) and Lage (P.), 1908, Q.J.G.S., 64, 592, stated 
that the Grey Slates of Corwen are continuous and lithologically 
identical with the Fron Frys Slates of Glyn Ceiriog, and are 
probably of Lower Llandovery age. 


Distribution : Corwen district, Merioneth. 
(M. L. K. C.). 


GRIBIN MUDSTONES ........... Silurian : Ludlow Series 
Type-locality : Gribin, near Llangerniew, Denbighshire. 
Jones (O.T.), 1937. On the Sliding or Slumping of Submarine 

Sediments in Denbighshire, North Wales, during the Ludlow 

Period, Q.J.G.S., 93, 241-83. Group of mudstones in Monograptus 

nilssoni Zone separating the Llangerniew Series of disturbed 

beds from the Pentre Series. 
(J. D. L.). 


GRIESTON SLATES .... Silurian : Llandovery Series, Upper 


Type-locality : Grieston Quarry, west-north-west of Tra- 
quair, and south-west of Innerleithen, Peeblesshire. 


Nicou (J.), 1850. Observations on the Silurian strata of the 
south-east of Scotland, Q.J.G.S., 6, 53-5. Clay-slate, sometimes 
passing into a fine greywacke; the strata are thin and very 
regular. The following species of Monograptus [Graptolites] 
occur: M. ‘convolutus’, M. distans, M. griestonensis, M. ‘ luden- 
sis’, M. sedgwicki and M. tenuis. 

LarworTH (C.), 1870. G.M., 7, 279-81, included the Grieston ` 
Slates in the Gala Group, and considered them to be probably 
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equivalent to the Thornilee Slates. An account of Grieston Quarry 
is given by Pracu (B.N.) and Horne (J.), 1899. The Silurian 
rocks of Britain, 1, Scotland, Mem. G.S.G.B., 206. 


Distribution : Southern Uplands of Scotland. 


MEKC): 
GRIESTONENSIS ZONE. 
See: Monograptus griestonensis Zone. 
tT GROVE MUDSTONES .......... Silurian : Ludlow Series 


Type-locality : The Grove, east of Bodfari, Flintshire. 
Superseded by part of the upper Monograptus nilssoni Zone. 


HucHes (T. McK.), 1894. Observations on the Silurian rocks 
of North Wales, P. Chester S.N.S., 4, 141-60. Sandy mudstones 
passing down into shales, mudstones and tough sandstones with 
rusty appearance. Fossils include Atrypa reticularis, Dalmanella 
[Orthis] elegantula, Delthyris [Spirifera] elevata, Leptaena 
[Strophomena] rhomboidalis. Overlain by Llansannan Shales (?) 
and underlain by the Bodfari Beds. Also called the Grove Shale. 


(J. D. L.). 


GUTTERFORD BURN FLAGSTONES 
Silurian : Llandovery Series, Upper 


Type-locality : Gutterford Burn, north-north-east of North 
Esk reservoir, Midlothian. 


Preacu (B.N.) and Horne (J.), 1899. The Silurian Rocks of 
Britain, 1, Scotland, Mem. G.S.G.B., 591-93. 


Lamont (A.), 1954. New Lamellibranchs from the Gutterford 
Burn Flagstones (Gala-Tarannon) of the Pentland Hills, near 
Edinburgh, P.R.S.E., 65, 271-84. About 100 feet of green flag- 
stones with carbonaceous films and siltstones, with one silty 
impure limestone a few inches thick and weathering dark brown. 
Characteristic fossils: Dolichophonus loudonensis, Slimonia du- 
bia, Carcinosoma scoticum, Stylonurus macrophthalmus, S. orna- 
tus, Ctenopterus elegans, Drepanopterus bembicioides, D. lobatus, 
D. pentlandicus, Dictyocaris ramsayi, Acidaspis aff. brightii, 
Myelodactylus sp., Furcaster leptosoma, Protactis wenlocki, Tae- 
niactis wenlocki, Lepyractis nudus, Crepidosoma wenlocki, Schu- 
chertia wenlocki, Urasterella gutterfordensis, Glyptocystis sp., 
Metaconularia aff. sinclairi, Pterotheca sp., Ceratotheca sp., Hyo- 


` lithes sp., Phragmoceras sp., Lingula cf. lewisi, L. aff. symondsii, 


Stropheodonta walmstedti, Chonetes aff. edmundsi, Dictyonema 
cf. venustum, Coremagraptus sp., Monograptus priodon, M. cre- 
nulatus and Spirograptus cf. spiralis. The Limestone Band has 
yielded Palaeocyclus cf. praeacutus, Heliolites sp., Favosites goth- 
landicus, F. (aff. Pleurodictyon) sp., Clathrodictyon striatellum, 
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(Gutterford Burn Flagstones, continued) 


Leptaena sp. and Atrypa cf. aspera. From North Esk outcrop are 
recorded Eogrammysia quadrata, E. obliqua, Cuneamya holmesi, © 
C. cf. robusta, Orthonota (?) scotica, Tolmaia(?) midlothiana and 


Monotrypa sp. (A.L) 


GWASTADEN GROUP 
Silurian : Llandovery Series, Lower and Middle 

Type-locality : north-western slope of Gwastaden Hill and 
valley of River Wye immediately south-east of Rhayader, Rad- 
norshire. 

LapwortH (H.), 1900. The Silurian sequence of Rhayader, 
Q.J.G.S., 56, 74-99, plate vi, map. Mudstones, shales, flags and 
grits. Thickness 1810 ft. at the type-locality. Underlain by blue- 
black shales. Overlain unconformably by the Caban Group, but 
overstepped in some places by the Rhayader Pale Shales. Sub- 
divided into (1) Cerig Gwynion Grits, (2) Dyffryn Flags, (3) Ddôl 
Shales and (4) Gigrin Mudstones. 

The Gwastaden Group comprises the Lower and Middle 
Llandovery rocks of the Rhayader district. 

The Cerig Gwynion Grits were taken by H. LapwortH as 
forming the lowest subdivision of the group, but according to 
Davies (K.A.), 1928, P.G.A., 39, 162, these grits are underlain by 
mudstones belonging to the persculptus Zone, and are some 35 ft. 
above the base of the Lower Llandovery. 

North-east of Rhayader, in the Abbey-Cwmhir district, the 
Gwastaden Group is completely overstepped by the Rhayader 
Pale Shales (Roserts (R.O.), 1929, Q.J.G.S., 85, 661), but south- 
westwards strata equivalent to the Gwastaden Group have been 
traced for a considerable distance. 


Distribution: Rhayader district, Radnorshire and Breconshire. 
MM. L. K. C.). 


GWESTYN FORMATION t 
Silurian : Llandovery Series, Lower 

Type-locality : Gwestyn Mine, about 34 miles west-north- 
west of Llanidloes, Montgomeryshire. 

Jones (O.T.), 1922. Lead and zinc. The mining district of 
North Cardiganshire and West Montgomeryshire, Mem. G.S.G.B., 
Spec. Rep. Min. Res., 20, opposite 3, 4-5, map. Dark-blue or 
almost black shales with occasional thin beds of fine-grained 
sandstone; the shales contain abundant pyrite, and weather to 
brilliant yellow, orange and red tints. Thickness 350-1300 ft. 
Underlain by Van Formation and overlain by Frongéch Form- 
ation. 

The term Gwestyn Formation was introduced by Jones to . 
describe the Lower Llandovery rocks as developed in the metalli- 
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if ferous mining area of Central Wales, but it has rarely been used 
since. 


The rocks of this formation are known by local names in 


_ various parts of the region; they include the Eisteddfa Group 


and Monograpti Beds of Pont Erwyd, the Cwmere Group of 
Machynlleth, the Fachdre Beds of Tarannon, and the Lower 
Clywedog Stage of Llanidloes. 
Distribution : Central Wales. 
(M. L. K. C.). 


GYFFIN SHALES ............ Silurian: Llandovery Series 
Type-locality : Afon Gyffin, near Conway, Caernarvonshire. 


Erres (G.L.), 1909. The relation of the Ordovician and Silu- 
rian rocks of Conway (North Wales), Q.J.G.S., 65, 172, 184-6, map. 
Pale-grey pasty mudstones and shales, with very thin soft black 
bands containing graptolites; the lowest beds are flaggy. Thick- 
ness 300 ft. The modestus, gregarius, sedgwicki, maximus, crispus, 
and crenulatus Zones are represented. Underlain by Conway 
Castle Grits, and overlain by Benarth Flags and Grits (Wenlock). 


Jones (O.T.) in Evans (J.W.) and STUBBLEFIELD (C.J.), 1929. 
Handbook of the geology of Great Britain, London, opposite 120, 
subdivided these beds into the Lower, Middle and Upper Gyffin 
Shales, corresponding to the Lower, Middle and Upper Llan- 
dovery respectively. 


Distribution : Conway district, Caernarvonshire. 
(M. L. K. C.). 


GYPIDULA GALEATA BEDS ..... Silurian : Ludlow Series 
Type-locality : Builth Wells, Breconshire. 


Straw (S.H.), 1937. The Higher Ludlovian rocks of the Builth 
District, Q.J.G.S., 93, 406-56. Middle faunal subdivision of the 
Cyrtoceras Mudstones q.v. Flaggy mudstones and thin limestones 
with Gypidula galeata common. Overlain by Oriostoma alata Beds 
and underlain by Chonetes laevigata Beds. Other common fossils 
include Favosites sp., Atrypa reticularis, Camarotoechia [Rhyn- 
chonella] nucula (small mut.), Chonetes laevigata, Dalmanella 
orbicularis, Dayia navicula, Leptaena rhomboidalis, Slava [Car- 
diola] interrupta and Cyrtoceras intermedium. 

(J. D. L.). 


HALLI BAND. 
See : Monograptus halli Band. 
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Silurian : Llandovery Series, Middle and Upper 
Superseded by Upper Birkhill Shales. 


Lapwortu (C.), 1872. On the Silurian rocks of the south of 
Scotland, T.G.S. Glas., 4, 167. Alternations of grey and black 
shales, forming the upper portion of the Upper Anthracite (Mof- 


fat Shales). (M.L.K.C) 


HALLI ZONE. 
See: Monograptus halli Zone. 


HAUGH WOOD BEDS, LOWER 
Silurian: Llandovery Series, Upper 


Type-locality : Haugh Wood and Broadmoor Common, west 
and west-north-west of Woolhope, Herefordshire. 


SquIRRELL (H.C.) and Tucker (E.V.), 1960. The geology of 
the Woolhope Inlier (Herefordshire), Q.J.G.S., 116, 141-2. Flaggy, 
grey-blue, calcareous sandstones (rapidly weathering to dark 
yellowish-orange and moderate yellowish-brown), with subord- 
inate thin olive mudstones. Thickness estimated as being at least 
280 ft. Included in Upper Llandovery. Overlain by Upper Haugh 
Wood Beds. Fauna includes Rhabdocyclus binus, Cyrtia expor- 
recta, Leangella [Leptelloides] cf. segmentum, Clorinda [Penta- 
merus] cf. undata and Stricklandia lirata. 


Distribution : Woolhope Inlier, Herefordshire. 
(M. L. K. C.). 


HAUGH WOOD BEDS, UPPER 
Silurian : Llandovery Series, Upper 


Type-locality : Haugh Wood and Broadmoor Common, west 
and west-north-west of Woolhope, Herefordshire. 


SQuUIRRELL (H.C.) and Tucker (E.V.), 1960. The geology of the 
Woolhope Inlier (Herefordshire), Q.J.G.S., 116, 141-2. Purple and 
olive muddy siltstones, with thin, fossiliferous, muddy limestone 
bands and blue calcareous siitstones, 20 ft. thick, succeeded by 
10 ft. of coarser-grained olive siltstones, in which impure and 
crinoidal limestone bands and calcareous siltstones are common. 
Included in Upper Llandovery. Underlain by Lower Haugh Wood 
Beds and overlain by Woolhope Limestone (Wenlock). The 
Petalocrinus Limestone band and its associated coral band occur 
in the upper part of the succession. Fauna includes Eospirifer 
radiatus, Leangella [Leptelloides] segmentum, Stricklandia lirata, 
eon a pyramidale, Ptychophyllum patellatum and tabul- 
ate corals. 


Distribution : Woolhope Inlier, Herefordshire. 
(M. L. K. C.). 
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HAVERFORD STAGE .. Silurian: Llandovery Series, Lower 
Type-area : Haverfordwest district, Pembrokeshire. 


STRAHAN (A.) et al., 1914. South Wales Coalfield, XI, Haver- 
fordwest, Mem. G.S.G.B., 77-8, 81, 83-101. Mudstones, shales, 
sandstones and conglomerates, containing a shelly fauna. Thick- 
ness shown in generalized succession as being about 1720 ft. 
Included in Lower Llandovery. Underlain by Slade and Redhill 
Beds (Bala Series) and overlain by Millin Stage. Subdivided into 
(1) Basement Beds, (2) Cartlett Beds, (3) Gasworks Mudstones, 
and (4) Gasworks Sandstone. 


The Barren Shales (a group of rubbly unfossiliferous mud- 
stones, previously regarded as forming the lower part of the 
Uzmaston Beds) are now included at the top of the Haverford 
Stage, making the total thickness of this stage some 2050 ft. 
(Jones (O.T.), 1921, Q.J.G.S., 77, 161, 170; idem, 1929, in Evans 
(J.W.) and STUBBLEFIELD (C.J.), Handbook of the geology of Great 
Britain, London, 94-5). The Haverford Stage is generally consid- 
ered to be of Lower Llandovery age. Jones suggested that the 
highest beds of the stage (Gasworks Sandstone and Barren Shales) 
may be unrepresented in the Llandovery district. 


Distribution : Haverfordwest and Narberth districts, Pem- 


brokeshire. 
(ML. K.C.). 


HAWICK ROCKS ..... Silurian: Llandovery Series, Upper 
Type-area: near Hawick, Roxburghshire. 


LapwortuH (C.) and Wison (J.), 1871. On the Silurian rocks 
of the counties of Roxburgh and Selkirk, G.M., 8, 457-8. Grey 
and purple sandstones and schists. Fauna includes Protovirgularia, 
worm-tracks and a crustacean track. 


The Hawick Rocks, which form the uppermost part of the 
Gala Group, consist of brown-crusted flags, with grey, green and 
red shales, and bands of brown or yellow greywacke from one 
to two feet thick (Pracu (B.N.) and Horne (J.), 1899. The Silur- 
ian rocks of Britain, 1, Scotland, Mem. G.S.G.B., 81, 201 et seqq.). 
Originally the Hawick Rocks were believed to be the oldest 
strata exposed in the Southern Uplands of Scotland. They were 
grouped with the Selkirk Beds and referred to as the Hawick 
and Selkirk Rocks (LapwortH (C.), 1872, T.G.S. Glas., 4, 166). 
Later, however, when the structure and succession in the South- 
ern Uplands was worked out, it appeared that the Hawick Rocks 
are the highest beds of the Gala Group. They were considered 
to occur underneath the Riccarton Beds (Wenlock), and to be 
equivalent to the Ardwell Group of Wigtownshire and Kirkcud- 
brightshire (LaPworTH (C.), 1880, A.M.N.H., (5), 5, 50; idem, 1889, 
G.M., (3), 6, 66, 69). A suggestion that the Hawick Rocks may be 
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younger than the Riccarton Beds, and possibly of Ludlow age, 
has been put forward by Cratc (G.Y.) and Watton (E.K.), 1959, 
G.M., 96, 217. 


Distribution : Southern Uplands of Scotland. 
M L. K. C.). 


+ HELM KNOT SANDSTONE ..... Silurian : Ludlow Series 
Type-locality : Helm Knott, Westmorland. 
Superseded by part of the older group, the Coniston Grits. 


Hucues (T.McK.), 1894. Observations on the Silurian rocks 
of North Wales, P. Chester S.N.S., 4, 141-60. Sandstones of Helm 
Knott, often very fossiliferous, and representing the base of the 
sandy series (that is, Coniston Grits of other authors). Overlain 
by Acidaspis Zone and underlain by Coniston Flags. 

(J. D. L.). 


HENDY FARM SHALES 
Silurian : Llandovery Series, Upper 


Type-locality : quarry on the Bwlch-y-sarnau road, west- 
south-west of Hendy Farm, 2 miles north-north-west of Abbey- 
Cwmhir, Radnorshire. 


The term Hendy Farm Shales was first used by BASSETT 
(D.A.), 1955, Q.J.G.S., 111, 253, for rocks which crop out in the 
Abbey-Cwmhir district (Radnorshire), and which are correlated 
with the Dolgau Mudstones of the Tarannon and Talerddig dis- 
tricts (Montgomeryshire). These rocks had previously been des- 
cribed by Roserts (R.O.), 1929, Q.J.G.S., 85, 664, as consisting 
of greenish-grey and pale-green mudstones containing numerous 
thin black seams. Assigned to crenulatus Zone. Fauna : Gladio- 
graptus geinitzianus, Plegmatograptus obesus var. macilentus (?), 
Monograptus dextrorsus, M. discus, M. marri (?), M. priodon, M. 
spiralis and M. vomerinus var. crenulatus. 

(M. L. K. C.). 


HENFRYN SHEET (Group) ...... Silurian: Ludlow Series 
Type-locality : Henfryn, near Llangerniew, Denbighshire. 
Jones (O.T.), 1937. On the Sliding or Slumping of Submarine 

Sediments in Denbighshire, North Wales, during the Ludlow 

Period, @.J.G.S., 93, 241-83. Sheet of contorted mudstones in the 

Monograptus nilssoni Zone, overlying the normal Brynhyfryd 

mudstones. 


(J. D. L.). 
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tT HENLEY CONGLOMERATE 
Silurian: Llandovery Series, Upper 


LapwortH (C.), 1880. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 5, 47. A name for a local occurrence 
of conglomeratic rocks at the base of the Upper Llandovery as 
developed in Shropshire, south of Cressage. Comparable, as a 
geographical term, with the Kenley Grits q.v. Both are included 
in the broader lithological division of Arenaceous Beds q.v. 


(W. F. W.). 


HENSHAW SILTSTONES 
Silurian : Llandovery Series, Upper 


Type-locality : west side of North Esk River, north of Hen- 
shaw Burn junction, Peeblesshire. 


HasweE tu (G.C.), 1865. Silurian Formation of the Pentland 
Hills, Edinburgh. 

The Henshaw Siltstones overlie the North Esk Spheroidal 
Greenish-brown Sandstone. They pass upwards into the Henshaw 
Red Siltstone. Typical fossils : Slimonia acuminata var. hendersoni, 
Encrinurus (‘Cromus’) pagei, E. expansa, Conularia subtilis, 
Hyolithes sp., Orthoceras aff. politum, O. cf. subgregarium, Hor- 
motoma sp., Grammysia aff. mcadamensis, Slava sp., Nuculites 
(Arisaigia ?) prora, Meristella(?) maclareni, Zygospira pent- 


' landica, Eospirifer sp. and Monograptus (Monoclimacis) crenu- 


lata. 
(A. L.). 


HIGH MAINS SANDSTONE 
Silurian: Llandovery Series, Lower 


Type-locality : an elongated hillock, 100 yds. west of High 
Mains farmhouse, near Quarrel Hill, and about 6 miles north- 
east of Girvan, Ayrshire. 

Lamont (A.), 1935. The Drummuck Group, Girvan; a strati- 
graphical revision, with descriptions of new fossils from the lower 
part of the group, T.G.S. Glas., 19, 289, 294-5, map. Buff-weather- 
ing sandstone with abundant Meristella sp. and Hirnantia [‘ Or- 
this’] sagittifera. Included in Mulloch Hill Group. Rests un- 
conformably on Drummuck Group (Ashgill), and is overlain by 


Mulloch Hill Conglomerate. 


The High Mains Sandstone is different from the rocks refer- 
red to by Lapwortu (C.), 1882, Q.J.G.S., 38, 618, as the High 
Mains beds. The latter are a subdivision of the Mulloch Hill 
Sandstone. 


Distribution : Girvan district, Ayrshire. 
(M.L. K. C.). 
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t HOLLIES LIMESTONE : 
Silurian: Llandovery Series, Upper 

Type-locality: The Hollies, near Soudley, about 2 miles 
south-east of Church Stretton, Shropshire. 

Superseded by Pentamerus Beds. 

Srepewick (A.), 1853. On a proposed separation of the so- 
called Caradoc Sandstone into two distinct groups; viz. (1) May 
Hill Sandstone; (2) Caradoc Sandstone, Q.J.G.S., 9, 228. A local 
name for the Pentamerus Limestone. 


(M. L. K.C.). 


HOLOPELLA CONICA BEDS .... Silurian: Ludlow Series 
Type-locality : Builth Wells, Breconshire. 


Straw (S.H.), 1937. The Higher Ludlovian rocks of the 
Builth District, Q.J.G.S., 93, 406-56. Alternations of green shales, 
grey flaggy mudstones, and thin bands of hard, blue, fine-grained, 
calcareous grit which weather to a brownish colour. Holopella 
conica and H. gregaria abundant, particularly in the grit bands. 
This shelly subdivision is evidently equivalent to the main strati- 
graphical division, the Holopella Grits and Shales q.v. Overlain 
by Downtonian Green Marls and underlain by the Orthonota 
Mudstones. Classified in the Upper Ludlow Stage. Holopella spp. 
are abundant, Nuculites [Cucullella] ovatus and small orthocer- 
atids locally common, and Chonetes striatellus and Dalmanella 
lunata reach their fullest development. 


(J.D. L.). 


HOLOPELLA GRITS AND SHALES 
Silurian: Ludlow Series 

Type-locality : Builth Wells, Breconshire. 

Straw (S.H.), 1937. The Higher Ludlovian rocks of the Builth 
District, Q.J.G.S., 93, 406-56. Alternations of green shales, grey 
flaggy mudstones and thin bands of hard, blue, fine-grained, 
calcareous grit which weather brown. Holopella spp. and other | 
gastropods often abundant. Overlain by Downtonian Green Marls 
and underlain by the Orthonota Mudstones. Classified in the 
Upper Ludlow Stage. The Holopella conica Beds are evidently 
equivalent. 


(J.D. L.). 
tTHORDERLEY AND MAY HILL ROCKS 
Ordovician: Caradoc Series and Silurian: Llandovery Series 


Type-localities : (1) banks of River Onny at Horderley, 
3 miles north-west of Craven Arms, Shropshire, and (2) May 
Hill, Gloucestershire and Herefordshire. 


Superseded by Caradoc Series and Llandovery Series. 
Murcuison (R.I.), 1834. On the structure and classification 
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of the Transition Rocks of Shropshire, Herefordshire and part of 


_ Wales, P.G.S., 2, opposite 13, 14. Sandstones, grits, limestones and 


flags, about 2500 ft. thick. 


Murcuison (R.1.), 1835, London and Edinb. Phil. Mag., (3), 
7, 47, 50, replaced the name Horderley and May Hill Rocks by 
Caradoc Sandstone q.v. 


M. L. K. C.). 


HORSE ROCK CONGLOMERATE. 
See : Craigskelly Conglomerate. 


HORTON FLAGS (Flagstone) 
Silurian: Wenlock and Ludlow Series 


Type-locality : Horton-in-Ribblesdale, Yorkshire. 


Sepewick (A.), 1842. Three letters on the geology of the 
Lake District addressed to William Wordsworth: printed in 
A Complete Guide to the Lakes by Joun Hunson, Kendal. Horton 
flags mentioned in footnote to p. 218 (p. 30 of the separate col- 
lection of four letters published in 1846) but not described. 


SEpewick (A.), 1852. On the Lower Palaeozoic rocks at the 
Base of the Carboniferous Chain between Ravenstonedale and 
Ribblesdale, Q.J.G.S., 8, 35-54. Horton flagstone referred to as 
equivalent to the Coniston flagstone of the Lake District. HUGHES 
(T. McK.), 1906. Ingleborough, part 4: Stratigraphy and Palaeon- 
tology of the Silurian, P.Y.G.S., 16 (1), 45-74. The Horton Flags 
are described (pp. 58-68) as sandy mudstone splitting into flags 
of enormous size; a rough cleavage is present. They are correlated 
with the Upper Coniston Flags q.v. of the Lake District and the 
Nantglyn Flags q.v. of North Wales. Thickness 2000 ft. Fauna 
includes Orthoceras spp., Slava [Cardiola] interrupta, Pterinea 
tenuistriata, Actinocrinus pulcher, Monograptus colonus, M. 
bohemicus, M. roemeri. Kine (W.B.R.) and Wiucockson (W.H.), 
1934. The Lower Palaeozoic rocks of Austwick and Horton-in- 
Ribblesdale, Yorkshire, @.J.G.S., 90, 7-31. The Moughton Whet- 
stones q.v. are considered as basal Horton Flags, containing a 
fauna indicating proximity to the junction of the Cyrtograptus 
lundgreni and Monograptus nilssoni Zones, so that these lowest 
Horton Flags are likely to be of Wenlock age. 

(J. D. L.). 


HUGHLEY SHALES .... Silurian : Llandovery Series, Upper 


Type-locality : near Hughley, 33 miles west-south-west of 
Much Wenlock, Shropshire. 

Pocock (R.W.) et al., 1938. Shrewsbury district, including the 
Hanwood Coalfield, Mem. G.S.G.B., 106, 109-10, map. Purple, 
greenish and grey fossiliferous shales, with hard sandstone bands 
and thin courses of shelly and coral limestone. Thickness 150- 
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200 ft. Included in Upper Llandovery. Underlain by Pentamerus 
Beds and overlain by Buildwas Beds (Wenlock). Fauna includes | 
Calostylis aberrans, Cantrillia prisca, Tentaculites anglicus, Cran- 
iops [Pholidops] implicata, Skenidioides [Scenidium] lewisi, 
Resserella [Parmorthis] elegantula, Bilobites bilobus, Clorinda 
[Barrandella] aff. undata, Leptaena rhomboidalis, Fardenia 
[Schuchertella] applanata, Plectodonta duvali, Camarotoechia 
borealis, Glassia compressa, Eospirifer radiatus, Cyrtia exporrecta, 
Atrypa reticularis, Cheirurus bimucronatus, Encrinurus punctatus 
and Beyrichia sp. 

This term was used by the Officers of the Geological Survey 
for the Purple Shales q.v. along that part of their outcrop which 
extends through the villages of Hughley, Harley and Buildwas 
(Shropshire). The first use of the term was by Pocock (R.W.) 
and WuirTEHEAD (T.H.), 1935. British Regional Geology : The Welsh 
Borderland, 54. 

(M. L. K. C.). 


HUNTLEY HILL BEDS .. Silurian : Llandovery Series, Upper 


Type-locality : Huntley Hill, 14 miles south-south-east of 
May Hill, Gloucestershire. 

GARDINER (C.I.), 1920. The Silurian rocks of May Hill, P. 
Cottes. N.F.C., 20, 187, 195-7, map. Red or yellow coarse sand- 
stones with layers of conglomerate. Included in Upper Llan- 
dovery or May Hill Sandstone. Underlain by Huntley Quarry Beds 
(? Precambrian), and overlain by Yartleton Beds. Fossils are not 
common, but Coelospira hemisphaerica is abundant where it has 
been found; other species include Camarotoechia ‘ nucula ’, Atrypa 
marginalis and A. reticularis. 

Lawson (J.D.), 1955, Q.J.G.S., 111, 87-8, map, stated that 
these beds are at least 600 ft. thick. 

Pre PEON ; May Hill Inlier, Gloucestershire and Hereford- 

e. 

(MM. L. K. C.). i 


t INTERMEDIATE SHALE (of Dudley) 
Silurian : Wenlock Series 
Type-locality : Wren’s Nest, Dudley, Worcestershire. 
Superseded by Nodular Beds q.v. 
Jukes (J.B.), 1859. South Staffordshire Coalfield, 2nd Ed., 
Mem. G.S.G.B., 107. The shales lying between the Upper Lime- 


stone and the Lower Limestone of the Wenlock Limestone at 
Dudley; 90 ft. thick. 


(P. R. E.). 
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_ INTERMEDIATE SHALES (of Rhayader) 
Silurian: Llandovery Series, Upper 


A Type-locality : Caban Côch gorge and Cnwch Hill, about 
3 T miles south-west of Rhayader, Radnorshire and Brecon- 
- shire. 

LapwortH (H.), 1900. The Silurian sequence of Rhayader, 
Q.J.G.S., 56, 101-4 et seqq., plate vi, map. A subdivision of the 
Caban Conglomerates q.v., consisting of highly-cleaved, thin, 
dark-blue shales, weathering to a brilliant red. Thickness 200- 
300 ft. Fauna: Climacograptus scalaris var. normalis [C. nor- 
malis] and Monograptus lobiferus. 


M isinioution: Rhayader district, Radnorshire and Brecon- 
shire. 


(M. L. K. C.). 
T IRELETH SLATE GROUP. 
See: Ireleth Slates. 
WIRE LE DE SLATES « Fecr de eireas Silurian : Ludlow Series 


Type-locality : Kirkby Ireleth, near Broughton-in-Furness, 
Lancashire. 


Superseded by Bannisdale Slates. 


SEDGWICK (A.), 1842. Three letters on the geology of the Lake 
District addressed to William Wordsworth: printed in A Complete 
Guide to the Lakes by Joun Hupson, Kendal). The lower group 
of the Upper Division of the Slate Rocks of the Lake District 
previously described (P.G.S., 1, 399-401) but not named. Hard 
coarse siliceous beds with several thick beds of fine roofing slates; 
contains bands of calcareous slate. Underlain by the Coniston 
Limestone and overlain by Middle Group. 


SEepewick (A.), 1845. On the comparative classification of the 
Fossiliferous Strata of North Wales, with the corresponding 
deposits of Cumberland, Westmorland, and Lancashire, Q.J.G.S., 
1, 442-50 and P.G.S., 4, 576-84. Described as a group with good 
slaty cleavage with alternating gritty bands and divided into three 
divisions, the Lower and Upper Ireleth Slates separated by a thin 
calcareous slate. Overlain by coarse slates, flags and grits (equal 
to the Windermere Rocks of SHARPE) and underlain by the 
Coniston Grits. This redefinition meant that the Ireleth Slates 
were separated from the Coniston Limestone by the Coniston 
flagstone and Coniston Grits. 

Old series, one inch geological map sheet 98 S.W. (1877). 
The Ireleth Slate localities of Tottle Bank and Nibthwaite are 
here mapped as in Bannisdale Slates, and the fossil list and local- 
ities on p. 448 of the original reference support the rough cor- 
respondence. The thin calcareous slate separating the Lower 
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and Upper Ireleth Slates near the village of Ireleth is, however, — 
mapped as Coniston Limestone. 
(J. DC): 


+IRELETH SLATES, LOWER ... Silurian: ? Ludlow Series 


Type-locality : Kirkby Ireleth, near Broughton-in-Furness, 
Lancashire. 


Superseded by part of the Bannisdale Slates (see Ireleth 
Slates). 


Sepewick (A.), 1845. On the comparative classification of 
the Fossiliferous Strata of North Wales, with the corresponding 
deposits of Cumberland, Westmorland, and Lancashire, Q.J.G.S., 
1, 442-50 and P.G.S., 4, 576-84. Workable slates with no distinct 
fossil species in them (in 1845). Underlain by Coniston Grits, 
overlain by thin calcareous slate band (see Ireleth limestone) 
and Upper Ireleth Slates. 

Sepewick (A.), 1852. On the Classification and Nomenclature 
of the Lower Palaeozoic rocks of England and Wales, Q.J.G.S., 8, 
136-68. Lower Ireleth Slates taken to include 200 feet of dark 
calcareous slates and the succeeding 80 feet of calcareous slates 
which are presumably equivalent in part to the ‘ Calcareous slate 
with concretions of limestone’ of the original paper (SEDGWICK 
(A.), 1845. Q.J.G.S., 1). Correlated with the Wenlock Group. 


(J. D. L.). 


t IRELETH SLATES, UPPER ..... Silurian : Ludlow Series 


r Type-locality : Kirkby Ireleth, near Broughton-in-Furness, 
Lancashire. 


Superseded by part of the Bannisdale Slates (see Ireleth 
Slates). 


SEpewick (A.), 1845. On the comparative classification of 
the Fossiliferous Strata of North Wales, with the corresponding 
deposits of Cumberland, Westmorland, and Lancashire, Q.J.G.S., 
1, 442-50 and P.G.S., 4, 576-84. Great thickness of slates with 
beds of grit: round concretions common: fossils include Dayia 
[Terebratula] navicula, Chonetes striatellus [Leptaena lata] and 
Dalmanella [Orthis] lunata. Overlain by Windermere Rocks of 
SHARPE. Underlain by calcareous slate band (see Ireleth limestone) 
and Lower Ireleth Slates. 

SEepGwick (A.), 1852. On the Classification and Nomenclature 
of the Lower Palaeozoic rocks of England and Wales, Q.J.G.S., 8, 
136-68. Thickness given as 500 feet and age as Wenlock. 


(J.D. L.). 


IRREGULAR MOTTLED MUDSTONES ........... Silurian 
Type-locality : Conway Valley, Denbighshire. 
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Boswe tu (P.G.H.), 1940. The Geology of an area of Salopian 

rocks west of the Conway Valley, in the neighbourhood of 

Llanrwst, Denbighshire, P.G.A., 51, 158. Lenticular, blue or 

brown, fine-grained mudstones with irregular streaky reddish- 

brown mottling, found within flags of both Cyrtograptus lund- 
greni and Monograptus vulgaris Zones. 


(P.R.E). 


Tt‘ JACOB’S STONES’ .. Silurian: Llandovery Series, Upper 


A local name for the Pentamerus Limestone q.v. as deve- 

_ loped in the area south and south-east of Church Stretton, 

_ Shropshire (see Satter (J.W.) and Avetine (W.T.), 1854, Q.J.G.S., 
10, 70; Murcuison (R.I.), 1854. Siluria..., London, 84). 


(M. L. K. C.). 


+ KENDAL GROUP (Flags) ....... Silurian : Ludlow Series 

Type-locality : Kendal, Westmorland. 

Superseded by Kirkby Moor Flags. 

Sepewick (A.) and McCoy (F.), 1854. A synopsis of the classi- 
fication of the British Palaeozoic Rocks....., Cambridge. The 
highest division of the Coniston group (Upper Cumbrian) over- 
lying the Ireleth slate-group. Divided into three ascending sub- 
divisions : (a) a great group of flags and grit without good trans- 
verse cleavage; Lower Ludlow fossils common; (b) grit, flagstone 
and bands of coarse slate; fossils of Upper Ludlow type; (c) tile- 
stone with abundant Upper Ludlow types. 

(J. D. L.). 


KENLEY GRIT ......7. Silurian : Llandovery Series, Upper 


Type-locality : near Kenley, 4 miles west of Much Wenlock, 
Shropshire. 
Pocock (R.W.) et al., 1938. Shrewsbury district, including the 
Hanwood Coalfield, Mem. G.S.G.B., 98, 106-7, map. Coarse 
- yellowish-brown sandstones, current-bedded, with conglomeratic 
and pebbly grits. Thickness 50-150 ft. Included in Upper Llan- 
dovery. Rests unconformably on Shineton Shales (Tremadoc) and 
on various subdivisions of the Caradoc Series. Overlain by Pen- 
tamerus Beds. Fauna includes ‘ Favosites fibrilla’, Lingula bechei, 
L. crumena and Plagiorhyncha decemplicata. 


(Kenley Grit, continued) 


These rocks, which are known also as the Arenaceous Beds 
q.v., form a narrow outcrop extending from near The Wrekin, 
south-westwards through the villages of Sheinton, Kenley and © 
Church Preen (Shropshire). The name Kenley Grit had previously 
been used in Summ. Prog. G.S.G.B. for 1928, 60, but without 


being clearly defined. 
(M. L. K. C.). 


KIRKBY MOOR FLAGS (Rocks) .. Silurian: Ludlow Series 
Type-locality : Kirkby Moor, Westmorland. 


Srepewick (A.), 1852. On the Classification and Nomenclature 
of the Lower Palaeozoic rocks of England and Wales, Q.J.G.S., 8, 
136-68. ‘Rocks of Kirkby Moor’ described as fine and coarse 
flagstone, coarse bands of slate, grits, red flagstone with Upper 
Ludlow fossils common; thickness 800 feet. Overlain uncon- 
formably by Old Red Sandstone and underlain by coarse slate, 
flags and grits. Shown as Kirkby flags on p. 150 (diagram). 

AVELINE (W.T.), HucHes (T.McK.) and Tmpeman (R.H.), 1872. 
Kirkby Lonsdale and Kendal, Mem. G.S.G.B., 2nd Ed., (Old 
Series, One-inch quarter sheet 98 S.E.), 6 (table), 12, fauna, 14. 

AVELINE (W.T.), HucHes (T.McK.) and Srranan (A.), 1888. 
Kendal, Sedbergh, Bowness and Tebay, Mem. G.S.G.B., (Old 
Series, One-inch quarter sheet 98 N.E.), 18. Described as thick 
beds of hard sandstone with thinner and more regular beds of 
fine-grained micaceous flaggy sandstone. Fossils common in de- 
composed bands and include Chonetes striatellus [C. lata], Dayia 
navicula, Lingula spp., Dalmanella [Orthis] lunata, Homalonotus 
knightii and many lamellibranchs and gastropods. Overlain by 
red conglomerates and sandstones of ‘ Carboniferous’ and under- 
lain by Bannisdale Slates. 

(J.D.L.). 


+ KNOCK BEDS ........ Silurian : Llandovery Series, Upper 


Type-locality : near Knock, 4 miles north of Appleby, West- 
morland. 


Superseded by Browsgill Beds. 


NicHotson (H.A.) and Lapworts (C.), 1876. On the central 
group of the Silurian Series of the North of England, B.A.A.S. 
Rep. for 1875, 78-9. A well-marked group of rocks, consisting 
mainly of green and purple shales and grits, with Monograptus 
acus [M. broughtonensis] and M. priodon. Included in Coniston 
Mudstone series. Underlain by Skelgill Beds and overlain by 
Coniston Flags. 

The term Browgill Beds was substituted for Knock Beds by 
Marr (J.E.) and Nıcmorson (H.A.), 1888, Q.J.G.S., 44, 659. 


Distribution : Lake District and the nearby Cross Fell Inlier. 
(M. L. K. C.). 
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= KNUCKLAS CASTLE BEDS ...... Silurian : Ludlow Series 


Type-locality : Knucklas Castle, 24 miles north-west of 
Knighton, Radnorshire. 


Hortan (C.H.) in Lawson (J.D.) et al., 1956. The Ludlovian 
rocks of the Welsh Borderland, A.S., 12, 563-70. 1500 feet of 
beds with few fossils, but Orthoceras spp. least rare. Slava in- 
terrupta occurs in the lower part. 

Horano (C.H.), 1959. The Ludlovian and Downtonian rocks 
of the Knighton district, Radnorshire, Q.J.G.S., 114, 449-82. 
Smoothly bedded, medium grey, flaggy and shaly siltstones which 
weather to olive-grey; often calcareous. Striped appearance due 
to calcareous bands and layers in which iron oxide is concentrated. 
Overlain by the Wern Quarry Beds. Underlain by the Bailey 
Hill Beds. Fauna scanty: no graptolites; all fossils rare but orth- 
oconic nautiloids least rare. Slava interrupta in the lower part, 
Dayia navicula in the middle and Michelinoceras imbricatum and 
Serpulites longissimus in the upper part. 


T 


(J. D. L.). 


LARGE FLAG SERIES .. Silurian : Llandovery Series, Upper 


Type-locality : Devil’s Bridge, near Pont Erwyd, Cardigan- 
shire. 

Kerepine (W.), 1881. The geology of Central Wales, Q.J.G.S., 
37, 146-7, 151-2. Alternating thin grits and pale shaly slates, 
together with some large flags of laminated grit. The flags are 
about 1 in. thick, but little jointed, so that large slabs, frequently 
4-6 ft. square, are commonly extracted. The Devil’s Bridge den- 
droid graptolites occur in this series. 

The Large Flag Series of Devil’s Bridge comes within the 
Devil’s Bridge Group (Ystwyth Stage) as described by JONES 
(O.T.), 1909, Q.J.G.S., 65, 516-7. 

M. L. K. C.). 


+ LECK BECK FLAGS ........... Silurian : Ludlow Series 
Type-locality : Leck Beck, Craven District, Yorkshire. 
Superseded by inclusion in Austwick Grit or Studfold Sand- 

_ stone; never in common usage. 

Hucues (T. McK.), 1894. Observations on the Silurian rocks 
of North Wales, P. Chester S.N.S., 4, 141-60. Flags overlain by 
Studfold Sandstone and underlain by the Austwick Grits; equi- 
valent to the Arco Wood Flags. 

(J.D. L.). 
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Silurian : Wenlock Seri 


t LEDBURY MARBLE ........... es 
Type-locality : quarries east of Ledbury, Herefordshire. 


Murcuison (R.1.), 1839. The Silurian System...., London, 413. _ 
Bands of crystalline limestone within Wenlock Limestone, local — 
to Ledbury, and used ornamentally. 

(P. R. E.). 


LEINTWARDINE BEDS, LOWER .. Silurian: Ludlow Series 
Type-locality : Leintwardine Village, Herefordshire. 


Horano (C.H.), Lawson (J.D.) and Watmstey (V.G.), 1959. 
A revised classification of the Ludlovian succession at Ludlow, 
Nature, Lond., 184, 1037-9. Flaggy, light olive-grey, calcareous 
siltstones, with bands of shelly limestone which weather to dark 
yellowish-brown rottenstones. Brachiopods abundant, but many 
species characteristic of the Bringewood Beds have disappeared 
(for example, Conchidium knightii, Gypidula lata, Strophonella 
euglypha); corals and stromatoporoids also absent. These beds 
are roughly equivalent to the Dayia or Mocktree Shales of ELLES 
and SLATER. Thickness approximately 100 feet. Overlain by Upper 
Leintwardine Beds. Underlain by Upper Bringewood Beds. Fau- 
nal list: Atrypa reticularis (common), Camarotoechia [Rhyn- 
chonella] nucula, Chonetes lepisma (common), Dalmanella orbi- 
cularis (common), Dayia navicula (common), Leptaena rhomboid- 
alis, Lingula lata, Shaleria ornatella (common in the higher beds), 
Sphaerirhynchia [Wilsonia] wilsoni (common), Monograptus 
leintwardinensis (characteristically present). 


(J. D. L.). 


LEINTWARDINE BEDS, UPPER .. Silurian: Ludlow Series 
Type-locality : Leintwardine Village, Herefordshire. 


Horano (C.H.), Lawson (J.D.) and Warmsırey (V.G.), 1959. 
A revised classification of the Ludlovian succession at Ludlow, 
Nature, Lond., 184, 1037-9. Irregularly-bedded, flaggy, light olive- ' 
grey, calcareous siltstones, with an abundant and most distinctive 
faunal assemblage. There are several trilobite species and an over- 
lap of the brachiopod faunas characteristic of the lower and upper 
parts of the succession. Thin ‘biscuity’ dark yellowish-brown 
layers, crowded with Beyrichia lauensis and Chonetoidea grayi, 
are characteristic of exposures in the western part of the district. 
This important division was not recognized by previous authors 
but appears to have been for the most part included in the Dayia 
or Mocktree Shales of ELLES and SLATER. Thickness 5-20 feet. 
Overlain by Lower Whitcliffe Beds. Underlain by Lower Leint- 
wardine -Beds. Fauna includes Camarotoechia [Rhynchonella] 
nucula, Chonetes striatellus, Chonetoidea grayi (common in the 
west), Dalmanella lunata, D. orbicularis, Leptaena rhomboidalis, ` 
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Shaleria ornatella (common in the east), Calymene neointermedia 
(characteristically present), Encrinurus sp., proetid trilobite and 
Beyrichia lauensis (characteristically present). 

(J. D. L.). 


LEINTWARDINE FLAGS ........ Silurian : Ludlow Series 

Type-locality : Leintwardine, Herefordshire. 

Not in general use as a stratigraphical division. 

Woop (E.M.R.), 1900. The Lower Ludlow formation and its 
Graptolite Fauna, Q.J.G.S., 56, 415-92. The Leintwardine Flags 
are described as hard flags occurring at the top of the Lower 
Ludlow Shales immediately below the Aymestry Limestone. 
Monograptus leintwardinensis is characteristically common. 

ALEXANDER (F.E.S.), 1936. The Aymestry Limestone of the 
main outcrop, Q.J.G.S., 92, 103-15. These flags at Church Hill, 
Leintwardine, are considered to be of post- (not pre-) Aymestry 
Limestone age and rest directly on Lower Ludlow Shales due 
to erosion of the limestone (see pp. 111, 115). 

(J. D. L.). 


LEINTWARDINENSIS BEDS (of Denbighshire) 
Silurian : Ludlow Series 

Type-area : south Denbighshire. 

Laxe (P.), 1895. The Denbighshire Series of South Denbigh- 
shire, Q.J.G.S., 51, 9-23. Flags streaked with narrow bands of 
fine micaceous grit. Monograptus leintwardinensis often abun- 
dant. Overlain by the Dinas Bran Beds and underlain by the 
Upper Gritty Beds. Also referred to as the Pen-y-vivod Slates 
by the author in discussion (p. 23). 

BosweE tu (P.G.H.), 1949. The Middle Silurian rocks of North 
Wales, London. These beds are included in the Monograptus 
leintwardinensis Zone. 

(J. D. L.). 


LEINTWARDINENSIS ZONE. 
See: Monograptus leintwardinensis Zone. 


LEPTOTHECA BAND. 
See : Monograptus leptotheca Band. 


LEPTOTHECA ZONE. 
See: Monograptus leptotheca Zone. 


+ LIMESTONE, LOWER ......... Silurian: Wenlock Series 
Type-locality : Wren’s Nest, Dudley, Worcestershire. 
Juges (J.B.), 1859. South Staffordshire Coalfield, 2nd Ed., 


mi 
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Mem. G.S.G.B., 107. Alternative name for Lower or Thick Mea- 
sures q.v. of the Wenlock Limestone at Dudley. E RER 


+ LIMESTONE, UPPER .......... Silurian : Wenlock Series 
Type-locality : Wren’s Nest, Dudley, Worcestershire. 
Superseded by Upper Wenlock Limestone. 

Jukes (J.B.), 1859. South Staffordshire Coalfield, 2nd Ed., 

Mem. G.S.G.B., 107. Alternative name for Upper or Thin Mea- 


sures q.v. of the Wenlock Limestone. 
(P. R-E) 


LINGULA LATA BEDS .......... Silurian : Ludlow Series 

Type-locality : Builth Wells, Breconshire. 

Straw (S.H.), 1937. The Higher Ludlovian rocks of the Builth 
District, Q.J.G.S., 93, 406-56. Upper faunal subdivision of the 
Wilsonia Shales q.v. Black shales with thick lenticular sandy 
laminae. Lingula lata abundant along occasional bedding planes. 
Divided into Lower and Upper Lingula lata Beds qq.v. on the 
graptolites present but mapped as one unit. Overlain by the 
Chonetoidea grayi Beds and underlain by the ‘ Atrypina’ Beds. 


(J. D. L.). 


LINGULA LATA BEDS, LOWER .. Silurian: Ludlow Series 
Type-locality : Builth Wells, Breconshire. 


Straw (S.H.), 1937. The Higher Ludlovian rocks of the 
Builth District, @.J.G.S., 93, 406-56. Lower part of the uppermost 
faunal subdivision of the Wilsonia Shales q.v. distinguished by 
the occasional abundance of Lingula lata and the occurrence of 
Monograptus chimaera, M. roemeri and M. tumescens. Overlain 
A Lingula lata Beds and underlain by the ‘ Atrypina’ 
Beds. 


(J. D. L.). 


LINGULA LATA BEDS, UPPER .. Silurian: Ludlow Series 
Type-locality : Builth Wells, Breconshire. 


Straw (S.H.), 1937. The Higher Ludlovian rocks of the 
Builth District, @.J.G.S., 93, 406-56. Upper part of the uppermost 
faunal subdivision of the Wilsonia Shales q.v. distinguished by 
the occasional abundance of Lingula lata and the occurrence of 
Monograptus leintwardinensis. Overlain by the Chonetoidea grayi 
Beds and underlain by the Lower Lingula lata Beds. 


(J. D. L.). 
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_ LINNARSSONI ZONE. 


See: Cyrtograptus linnarssoni Zone. 


LITTLE LIMESTONE ........... Silurian : Wenlock Series 
Type-locality : Walsall, Staffordshire. 


Barrow (G.) et al., 1919. Lichfield, Mem. G.S.G.B., 9. Alter- 
native name for the Upper Limestone q.v. of the Wenlock Lime- 
stone of Walsall. 


(P. R. E.). 


LLANBADOC BEDS, LOWER ..... Silurian : Ludlow Series 
Type-locality : Llanbadoc, just south of Usk, Monmouthshire. 


WALMSLEY (V.G.) in Lawson (J.D.) et al., 1956. The Ludlov- 
ian rocks of the Welsh Borderland, A.S., 12, 563-70. Cal- 
careous and coralliferous beds comparable, both lithologically and 
faunally, with the Aymestry Limestone of Shropshire. 


Watmstey (V.G.), 1959. The geology of the Usk Inlier (Mon- 
mouthshire), @.J.G.S., 114, 483-521. Greenish-grey, hard, tough, 
calcareous siltstones and silty flags with rather irregular bedding 
and impure concretionary limestones. Thickness up to 230 feet 
(at Llanbadoc). Overlain by the Upper Llanbadoc Beds. Under- 
lain by the Upper Forest Beds. Common fossils include Atrypa 
reticularis, Leptaena rhomboidalis, Strophonella euglypha, Cyma- 
telasma corniculum and Favosites sp.; Monograptus cf. leintwar- 
dinensis var. incipiens also present. 

(J.D. L.). 


LLANBADOC BEDS, UPPER ..... Silurian : Ludlow Series 
Type-locality : Llanbadoc, just south of Usk, Monmouthshire. 


Watmstey (V.G.) in Lawson (J.D.) et al., 1956. The Lud- 
lovian rocks of the Welsh Borderland, A.S., 12, 563-70. 
Slightly calcareous siltstones with Sphaerirhynchia wilsoni, Dayia 
navicula, Chonetes lepisma, Dalmanella orbicularis and Chonetes 
striatellus common; Monograptus leintwardinensis var. incipiens 
present. 

WALMSLEY (V.G.), 1959. The geology of the Usk Inlier (Mon- 
mouthshire), Q.J.G.S., 114, 483-521. Light olive-grey calcareous 
siltstones and silty flags, with rare thin seams of shelly limestone. 
Thickness 70-150 feet. Overlain by the Lower Llangibby Beds. 
Underlain by the Lower Llanbadoc Beds. Sudden appearance of 
abundant Dayia navicula. Also common fossils include Fuchsella 
amygdalina, Sphaerirhynchia wilsoni, Camarotoechia nucula, Dal- 
manella orbicularis (including a large variety) and Chonetes 
lepisma. Monograptus cf. leintwardinensis var. incipiens present. 


(J.D.L.). 
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LLANDOVERIAN. : 
Jones (O.T.) in Evans (J.W.) and STUBBLEFIELD (C.J.), 1929. 
Handbook of the geology of Great Britain, 92, proposed the term 
Llandoverian in ‘order to bring the terminology into accordance 
with that of time divisions in other parts of the geological 
column’. Being proposed as a time-division, and not a stratal 
division, it is correctly to be applied to the Llandoverian Epoch, 
and consequently should not be included in this Lexicon in which 
stratal divisions and names only are listed; similarly the terms 
Lower, Middle and Upper Llandoverian should refer to time- 
divisions but there is some confusion about terminology because 
they appear to have been utilized as names for rock-groups 
(pp. 93-103). Jones then stated that the Llandoverian is synony- 
mous with the Valentian; the latter is not comparable because 
it refers to a rock-division or Series, and not to the equivalent 
time-division or Epoch. The term Valentian Series q.v. is strictly 
to be discarded in favour of Llandovery Series q.v. which has 


riority. 
utes (W. F. W.). 


CEANDOVERYTTDERNIES <6 snes scene aes ee TE EES Silurian 
Type-area: Llandovery district, Carmarthenshire. 


Mourcuison (R.I.), 1859. Siluria, 2nd Ed. (8rd Ed. on title- 
page), London, 94 et seqq., map. The Llandovery rocks extend 
over considerable tracts in South Wales and the Welsh Border- 
land. In the type-area they are subdivided into Lower and Upper 
Llandovery, and consist of sandstones and shales with a con- 
glomerate at their base. The formation is eminently characterized 
throughout by certain Pentameri peculiar to it. 


Jones (O.T.), 1925. The geology of the Llandovery district : 
Part I. — The southern area, Q.J.G.S., 81, 344-8, map. In the 
southern part of the type-area the Llandovery Series consists of 
mudstones, with shales and sandstones, and occasional thin con- 
glomerates near the base. Thickness 4720 ft.+. Underlain by 
Bala Series (Ordovician), and overlain unconformably by Wen- 
lock Series. Subdivided into Lower, Middle and Upper Llan- 
dovery, the subdivisions being separated by unconformities. 


Jones (O.T.), 1949. The geology of the Llandovery district : 
Part II. The northern area, QJ.G.S., 105, 43-64, map. The 
succession in the northern part of the type-area is similar to that 
farther south, except that the Pale Mudstone Group (the highest 
subdivision of the Upper Llandovery) is greatly expanded, 
attaining a thickness of at least 1200 ft. 


Historical Note 


Although the Llandovery Rocks were first described by 
MuRrcHIson in 1859 the name had previously been used on the 
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2 Geological Survey one-inch maps; the sheets covering the Llan- 
= dovery district (Old Series, revised editions of sheets 41 and 42) 
j as published in 1857 (see CHAaLLINOR (J.), 1951, Ceredigion, 1, 


The Llandovery Rocks were subdivided by Murcutson and 
the Geological Survey into Lower and Upper Llandovery, and 
the strata occurring between the Upper Llandovery and the 
Wenlock were called the Tarannon or Pale Shales. When the 
type-area was revised by O.T. Jones (see above) Murcuison’s 
Lower Llandovery was divided into Lower and Middle Llan- 
dovery, while the term Upper Llandovery was used for Mur- 
CHISON’s Upper Llandovery and Tarannon Shales together. 

The Llandovery Series, as now understood, is equivalent to 
the Valentian, to the May Hill Sandstone (sensu lato), and to 
the Stockdale Shales of the Lake District. 


Classification and Correlation 


The classification and correlation of the Llandovery rocks is 
difficult because of the existence of two entirely different kinds 
of deposits — those of the graptolitic and the shelly facies. The 
graptolitic facies consists typically of dark shales with an almost 
exclusively graptolitic fauna. In the shelly facies, which is of varied 
lithology, shelly fossils may abound, but graptolites are generally 
rare. Correlation of the two facies is made possible by the occa- 
sional presence of graptolites in the shelly facies and vice versa, 
and by the occurrence in some areas of deposits of a mixed type 
in which there are intercalations of graptolitic and shelly sedi- 
ments. The major subdivisions of the Llandovery Series were 
established in the type-area where the fauna is predominantly 
shelly, while the detailed subdivision of the Series, into zones, 
has been carried out where the graptolitic facies is developed. 


Base of Llandovery Series. It is now generally agreed that 
the base of the Glyptograptus persculptus Zone is the most suit- 
able horizon at which to draw the base of the Llandovery Series. 
Throughout Central Wales (in the graptolitic facies) this horizon 
is marked by an abrupt change in lithology, and forms a boundary 
which can be accurately mapped. Although there is no uncon- 
formity at this level, the change in lithology and fauna indicate 
that there was probably a change in the conditions of deposition 
(see Jones (O.T.), 1921, Q.J.G.S., 77, 172-4; idem, 1936, I.G.C., Rep. 
XVI Session, Washington, 1933, 477; Davies (K.A.), 1929, G.M., 
66, 25-6; Jones (O.T.) and Pucu (WJ.), 1935, P.G.A., 46, 268-9). 
This horizon is believed to be the same as that taken in the south 

of Scotland for the base of the Valentian (Lapwortx (C.), 1878, 
Q.J.G.S., 34, 252, 318, fig. 28) and in the Lake District for the 
base of the Stockdale Shales (Marr (J.E.) and Nicuotson (H.A.), 
1888, Q.J.G.S., 44, 660-1, 679-80, 714-5). In the type-area of 
Llandovery (in the shelly facies) the base of the series has been 
drawn beneath a group of sandstones and conglomerates; at this 
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level there is a change in the fauna and in the character of the . 
argillaceous sediments (Jongs (O.T.), 1925, Q.J.G.S., 81, 354-5). 


Top of Llandovery Series. The Llandovery-Wenlock boun- 
dary is taken at the base of the Cyrtograptus murchisoni Zone. 
In the Llandovery district there is an unconformity at this level, 
but in many parts of Central Wales the highest Llandovery strata 
(Monograptus crenulatus Zone) pass conformably into the lowest 
shales of the Wenlock Series (C. murchisoni Zone) (see Woop 
(E.M.R.), 1906, Q.J.G.S., 62, 655, 664; Jones (W.D.V.), 1945, 
Q.J.G.S., 100, 324-5; Jones (O.T.), 1947, Q.J.G.S., 103, 9). In the 
shelly facies of the Welsh Borderland a stratigraphical break . 
occurs between the Llandovery and Wenlock Series at many 
localities, but in the Woolhope, May Hill and Malvern areas the 
junction is a conformable one. At Woolhope the line of demar- 
cation is drawn about 5 ft. above the Petalocrinus Limestone, 
where a well-marked change occurs between the sandy Llan- 
dovery and calcareous Woolhope types of sedimentation (Pocock 
(R.W.), 1930, Q.J.G.S., 86, 52-3, plate vi). A continuous succession 
between the Llandovery and Wenlock has been observed also in 
the Walsall borehole (BuTLER (A.J.), 1937, G.M., 74, 249-50). 


Major subdivisions. Various classifications of the Llandovery 
Series have been employed during the past, but the threefold 
subdivision established by O.T. Jones in the Llandovery district 
has now come into general use, particularly in Wales. The Lower, 
Middle and Upper Llandovery are separated in the type-area by 
unconformities. The unconformity between the Lower and Middle 
Llandovery is thought to coincide probably with a marked litho- 
logical change which occurs in the graptolitic facies at the base 
of the Diplograptus magnus Zone, and which can be mapped ` 
throughout much of Central Wales (Jones (O.T.), 1925, Q.J.G.S., 81, 
366; idem, 1954, Liverpool Manch. G.J., 1, 252; Jones (O.T.) and 
Pucu (W.J.), 1935, P.G.A., 46, 274-5; Davies (K.A.), 1933, Q.J.G.S., 
89, 191-2). The unconformity between the Middle and Upper 
Llandovery is considered to occur beneath the base of the Mono- 
graptus sedgwicki Zone (Jones (O.T.), 1925, Q.J.G.S., 81, 370; idem, 
1947, Bull. Mus. Hist. nat. Belg., 23 (22), 3). In the Lake District a | 
broad lithological subdivision, into Skelgill Beds and Browsgill 
Beds, is found to be the most convenient. In the Southern Uplands 
of Scotland the terms Birkhill Shales and Gala Group are still 
in general use. 


Zonal classification. The Llandovery Series was first sub- 
divided into graptolite zones by Lapwortu (C.), 1878, Q.J.G.S., 34, 
249-53, 317-27; idem, 1880, A.M.N.H., (5), 6, 199-201, who establish- 
ed the following sequence of zones (in ascending order) in the 
Southern Uplands of Scotland: Zones of (1) Diplograptus acu- 
minatus,(2) D. vesiculosus, (3) Monograptus gregarius, (4) Diplo- 
graptus cometa, (5) Monograptus spinigerus, (6) Rastrites maxi- 
mus, (7) Monograptus exiguus and (8) Cyrtograptus grayae. In ` 
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— Q.J.G.S., 44, 658-78 et seqq., set up the following zones based 
- on graptolitic and shelly fossils: Zones of (1) Atrypa flexuosa 
= and Diplograptus acuminatus, (2) Dimorphograptus confertus, 


(3) Monograptus fimbriatus, (4) Encrinurus punctatus, (5) Mono- 
graptus argenteus, (6) Phacops glaber, (7) Monograptus convo- 
lutus, (8) (Barren Band), (9) (Monograptus clingani Band), (10) 
Ampyx aloniensis, (11) Monograptus spinigerus, (12) Acidaspis 
erinaceus, (13) Rastrites maximus, (14) Monograptus turriculatus, 
(15) M. crispus and (16) (Upper Browgill Beds). The most detail- 
ed zonal scheme is that worked out in Wales by various geologists 
(notably Jones (O.T.), 1909, Q.J.G.S., 65, 468, 475-506; JONES 
(O.T.) and Pucu (W.J.), 1916, Q.J.G.S., 71, 346, 348-65; eidem, 1935, 
P.G.A., 46, 266-82; Woop (E.M.R.), 1906, Q.J.G.S., 62, 655-64 et 
seqq.), and the following zones have now been applied through- 
out much of Wales and the Welsh Border Country, and many 
of them have been recognized also in the Lake District, the south 
of Scotland, and abroad : Zones of (1) Glyptograptus persculptus, 
(2) Akidograptus acuminatus, (3) Monograptus atavus, (4) M. 
acinaces, (5) M. cyphus, (6) M. triangulatus, (7) Diplograptus 
magnus, (8) Monograptus leptotheca, (9) M. convolutus, (10) 
Cephalograptus cometa, (11) Monograptus sedgwicki, (12) M. halli, 
(13) Rastrites maximus, (14) Monograptus turriculatus, (15) M. 
crispus, (16) M. griestonensis and (17) M. crenulatus. In addition, 
it should be noted that the following zonal classification has been 
employed by Erres (G.L.) and Woop (E.M.R.), 1914. A monograph 
of British graptolites, M.P.S., 526, and, with modifications, 
by Erres (G.L.), 1925, G.M., 62, 338, 343-5; here, however, the 
zones were used in an abstract sense, and in some cases had not 
been defined with reference to actual sections: Zones of (1) Aki- 
dograptus acuminatus, (2) Diplograptus modestus and Ortho- 
graptus vesiculosus, (3) Monograptus cyphus, (4) M. gregarius 
(comprising Subzones of (a) M. fimbriatus, (b) M. triangulatus, 
and (c) M. argenteus), (5) M. convolutus (with Band of Cephalo- 
graptus cometa), (6) M. sedgwicki, (7) M. turriculatus (with Band 
of Rastrites maximus), (8) M. crispus, (9) M. griestonensis and 
(10) M. crenulatus. 


Correlation of the Llandovery Series in Britain. The table 
below shows the main subdivisions of the Llandovery Series as 
now generally employed throughout Wales and the Welsh Border- 
land, the Lake District, and the south of Scotland. The bound- 
aries between the Lower, Middle and Upper Skelgill Beds and 
between the Lower and Upper Birkhill Shales cannot be given 
precisely in terms of the Welsh graptolite zones. The junction 
between the Upper Birkhill Shales and the Gala Group was 


- originally taken by Lapwortu above the Rastrites maximus Zone, 


but later he suggested that this zone ought probably to be includ- 
ed in the Gala Group. 
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Series Shales 
Te eset TR per 
M. crenulatus Browgill 
M. griestonensis -_ Gala Group 
z ower 
M. crispus TAN Browgill 
M. turriculatus OAT ' ari BedsWwy 
R. maximus Upper 
Ee bma PS Skelgill 
eae ORENT PA Beds Uppa 
M. sedgwicki Birkhill 
ee | eS Sais Shales 
C. cometa 
ol Sachi aI Middle Middle |—-----—--- 
M. leptotheca Llandovery Skelgill 
D. magnus Beds 
M. triangulatus 
M. cyphus Lower 
ee Birkhill 
M. acinaces Lower Shales 
M. atavus | Llandovery Lower 
M. atavus Skelgill 
A. acuminatus Beds 
G. persculptus 


Correlation of the Llandovery Series ; 


Correlation tables showing the smaller subdivisions of the 
Llandovery Series are given by the following authors: ELLES 
(G.L.), 1909, Q.J.G.S., 65, opposite 190; Jones (O.T.), 1909, QJ. 
G.S., 65, tab. 1, opposite 530; idem, 1921, Q.J.G.S., 77, 170; idem, 
1928, Mon. G.S.G.B. (Palaeont.), 1, (5), appendix 1; idem, 1929. 
In Evans (J.W.) and SrussLerwæLD (C.J.), Handbook of the 
geology of Great Britain, London, 120; idem, 1936, I.G.C., Rep. 
XVI Session, Washington, 1933, opposite 484; Jones (O.T.) and 
PucH (W.J.), 1916, Q.J.G.S., 71, 380; Jones (W.D.V.), 1945, Q.J. 
G.S., 100, tab. 1 opposite 330; Lapwortx (C.), 1889, G.M., (3), 6 
66, tab.2 opposite 69; LapwortH (H.), 1900, Q.J.G.S., 56, 128; ` 
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Peacu (B.N.) and Horne (J.), 1899. The Silurian rocks of Britain, 
1, Scotland, Mem. G.S.G.B., 81; Woop (E.M.B.), 1906, Q.J.G.S., 62, 
tab. 3 opposite 692. 

MKC): 


LLANDOVERY SERIES, LOWER ................. Silurian 


The term Lower Llandovery was originally used on the Geo- 
logical Survey one-inch maps (Old Series, revised editions of 
sheets 41 and 42) which were published in 1857, and by Murcu- 
IsON (R.I.), 1859. Siluria, 2nd Ed., London, 96 et seqq. 


Jones (O.T.), 1925. The geology of the Llandovery district : 
Part I. — The southern area, Q.J.G.S., 81, 348, 350, 353-60, map. 
The Lower Llandovery of Murcutson is here divided into Lower 
and Middle Llandovery. In the southern part of the type-area 
the Lower Llandovery (as thus restricted by Jones) consists of 
mudstones, with shales and bands of sandstone, and with occa- 
sional thin conglomerates near the base. Thickness 2350 ft. 
Underlain by Upper Bala, and overlain unconformably by Middle 
Llandovery. Subdivided into Basement Group (A,), Mudstone 
Group (A,), Mudstone and Sandstone Group (A) and Sandy 
Mudstone Group (A,). Fauna consists mainly of brachiopods, but 
near Coldbrook Cottages (about # mile south-east of Llandovery) 
Rhaphidograptus térnquisti occurs in Az, and in a stream near 
the River Crychan (about 4 miles north-east of Llandovery) Cli- 
macograptus hughesi, C. medius, C. scalaris var. normalis [C. 
normalis] (?) and Monograptus incommodus occur in Ay; the 
latter assemblage is considered to indicate the uppermost part of 
the Monograptus acinaces Zone. 


Jones (O.T.), 1949. The geology of the Llandovery district : 
Part II. The northern area, Q.J.G.S., 105, 45, 48-51, map. In the 
northern part of the Llandovery district the Lower Llandovery 
is overstepped by Middle and Upper Llandovery, and its thick- 
ness becomes greatly reduced towards the north-east. 


Wits (A.), 1951. Llandovery brachiopods from Wales with 
special reference to the Llandovery district, Q.J.G.S., 107, 129-30. 
The following Lower Llandovery forms are included in a table 
showing the stratigraphical distribution of brachiopods in the 
type-area. Those marked (L) are recorded from the Lower Llan- 
dovery only; the remainder are shown as ranging up into the 
Middle or Upper Llandovery. Dolerorthis plicata (L), Schizo- 
ramma cf. subplicata (L), Giraldiella protensa filitexta, Pauci- 
crura [Resserella] llandoveriana (L), Dalmanella biconvexa (L), 
Mendacella mullochensis (L), Bilobites bilobus, Skenidioides cf. 
woodlandensis, Stricklandia lens (L), S. lens prima (L), Clorinda 
undata, Triplesia glabra, Camarotoechia cf. borealis, C. cf. tri- 
partita, Plectatrypa marginalis, Meifodia subundata, M. subun- 
data prima (L.), Whitfieldella cf. nitida (L), Meristina crassa (L), 
Cryptothyrella angustifrons (L), Sowerbyella undulata, S. undu- 
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lata maccoyi, S. undulata tricostata (L), S. gracilis, Plectodonta 
duplicata (L), P. mullochensis (L), P. precursor (L), Leangella 
scissa, Strophomena scotica (L) and Eostrophonella eothen (L.). 
The lowest subdivision (A4) of the Lower Llandovery in the type 
area is unfossiliferous, but the following additional forms are 
recorded from strata at Haverfordwest (Pembrokeshire) and in 
the Meifod area (Montgomeryshire) which are considered to be 
undoubtedly contemporaneous with the A, beds at Llandovery : 
Giraldiella giraldi, Hirnantia aff. sagittifera, Cliftonia lamellosa, 
Meristina crassa incipiens and Eostropheodonta cf. mullochensis. 


(M. L. K. C.). 


LLANDOVERY SERIES, MIDDLE ................ Silurian 


Jones (O.T.), 1925. The geology of the Llandovery district : 
Part I. — The southern area, Q.J.G.S., 81, 348, 350, 361-6, map. 


In the southern part of the type-area the Middle Llandovery 
consists of green and blue mudstones with small calcareous no- 
dules in the lower part. Thickness 800 ft. Rests unconformably 
on Lower Llandovery, and is overlain unconformably by Upper 
Llandovery. Subdivided into Calcareous Nodule Group (B)), 
Shaly Mudstone Group (Bə) and Hard Mudstone Group (B3). 
Fauna consists mainly of brachiopods, but near the River Cry- 
chan (north-east of Llandovery) the following graptolites, indic- 
ating the convolutus or cometa Zone, occur in beds some 500- 
600 ft. above the base of the Middle Llandovery : Climacograptus 
scalaris, Orthograptus cyperoides, Monograptus decipiens, M. cf. 
lobiferus and M. cf. regularis. The unconformity at the base of 
the Middle Llandovery is believed to coincide probably with the 
horizon of lithological change which occurs in other areas be- 
tween the triangulatus and leptotheca Zones. 


Jones (O.T.), 1949. The geology of the Llandovery district : 
Part II. The northern area, Q.J.G.S., 105, 45, 51-3, map. In the 
northern part of the Llandovery district the Middle Llandovery 
attains a thickness of not less than 900 ft. 


Wurms (A.), 1951. Llandovery brachiopods from Wales with 
special reference to the Llandovery district, Q.J.G.S., 107, 129- 
30. The following Middle Llandovery forms are included in a 
table showing the stratigraphical distribution of brachiopods in 
the type-area. Those marked (M) are recorded from the Middle 
Llandovery only; the remainder are shown as occurring also in 
the Lower or Upper Llandovery. Dolerorthis reedi, D. aff. psyg- 
ma (M), Giraldiella protensa filitexta, Skenidioides cf. woodland- 
ensis, Stricklandia lens intermedia (M), Clorinda undata, Penta- 
merus oblongus [P. laevis], Triplesia cf. anticostiensis, Camaro- 
toechia cf. tripartita, Plectatrypa marginalis, Glassia tenella, Mei- 
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fodia subundata, M. ovalis (M), Sowerbyella undulata, S. undulata 
maccoyi, S. gracilis, Plectodonta millinensis, Leangella scissa, L. 
segmentum, Strophomena woodlandensis (M), Leptaena bella (M) 
and Fardenia cf. pertinax. 

MM. L. K. C.). 


LLANDOVERY SERIES, UPPER ................. Silurian 


The term Upper Llandovery was originally used on the Geo- 
logical Survey one-inch maps (Old Series, revised editions of 
sheets 41 and 42) which were published in 1857, and by Murcu- 
ISON (R.I.), 1859. Siluria, 2nd Ed., London, 96 et seqq. 


Jones (O.T.), 1925. The geology of the Llandovery district : 
Part J. — The southern area, Q.J.G.S., 81, 348, 350, 367-73, map. 
The term Upper Llandovery is here used for Murcuison’s Upper 
Llandovery together with the Tarannon or Pale Shales. In the 
southern part of the type-area the Upper Llandovery consists 
of greenish mudstones, with sandstones and shales in the upper 
part. Thickness 1570 ft. +. Rests unconformably on Middle Llan- 
dovery, and is overlain unconformably by Wenlock Series. Sub- 
divided into Calcareous Nodule Group (C,), Lower Greenish 
Mudstone Group (C,), Upper Greenish Mudstone Group (C3), 
Sandstone Group (C,), Pale Mudstone Group (C;) and Green 
Micaceous Group (C,). Fauna consists mainly of brachiopods and 
other shelly fossils; at one locality, however, in the River Sefin, 
south-east of Lletty’rhyddod, a band, 150 ft. above the base of 
the Upper Llandovery, has yielded Monograptus sedgwicki 
(abundant) and M. tenuis, so that the base of the Upper Llan- 
dovery at this locality may be assumed to be very near the base 
of the sedgwicki Zone. 


Jones (O.T.), 1949. The geology of the Llandovery district : 
Part II. The northern area, Q.J.G.S., 105, 45, 53-8, map. In the 
northern part of the Llandovery district the Upper Llandovery 
becomes greatly reduced in thickness from west to east. Near 
the axis and on the western flank of the Cefn-y-gareg Syncline 
Groups Ca and Cb (equivalent to Groups C, — Cy, in the south- 
ern part of the district) are together about 950 ft. thick, while 
the overlying Pale Mudstone Group, Ce (equivalent to C; and 
C, farther south), is at least 1200 ft. thick. 

Wrams (A.), 1951. Llandovery brachiopods from Wales 
with special reference to the Llandovery district, Q.J.G.S., 107, 
129-31. The following Upper Llandovery forms are included in 
a table showing the stratigraphical distribution of brachiopods 
in the type-area. Those marked (U) are recorded from the Upper 
Llandovery only; the remainder are shown as ranging up from 
the Lower or Middle Llandovery. Dolerorthis reedi, Giraldiella 
protensa (U), Resserella [Parmorthis] cf. visbyensis (U), Menda- 
cella cf. challinori (U), Bilobites bilobus, Stricklandia lens pro- 
gressa (U), S. lens ultima (U), Clorinda undata, C. globosa (U), 
Pentamerus oblongus [P. laevis], Triplesia cf. anticostiensis, T. 
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glabra, Camarotoechia cf. borealis, C. cf. tripartita, Stegerhyn- 
chus weaveri (U), Catazyga haswelli (U), Atrypa aff. reticularis 
(U), Plectatrypa marginalis, Coelospira hemisphaerica (U), C. 
hemisphaerica sefinensis (U), Atrypina cf. barrandei (U), Glassia 
tenella, Meifodia ovalis supercedens (U), Meristina furcata (U), 
Eospirifer aff. radiatus (U), Cyrtia aff. exporrecta (U), Hedeina 
[Crispella] crispa (U), Sowerbyella plicata (U), S. undulata, S. 
undulata maccoyi, S. gracilis, Plectodonta millinensis, P. millin- 
ensis canastonensis (U), P. millinensis parabola (U), Leangella 
segmentum, Strophomena woodlandensis geniculata (U), Far- 
denia cf. pertinax, F. cf. applanata (U), Brachyprion sefinensis 
(U), B. cf. arenaceus (U), B. compressus (U), Leptostrophia tenuis 
(U) and Eostrophonella davidsoni (U). 

Jones (O.T.) in Evans (J.W.) and SrTusBsBLEFIELD (C.J.), 1929, 
Handbook of the geology of Great Britain, London, 99, stated 
that graptolites show the greater part of the Upper Llandovery 
in the type-area to be included within the zones ranging from 
sedgwicki to turriculatus or perhaps crispus, and that it is im- 
probable that the highest part of the series is present. 


(M. L. K. C.). 


+ LLANDOVERY-TARANNON FORMATION 
Silurian : Llandovery Series 
LapwortH (C.), 1880. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 5. 362. An alternative name for the 
Valentian. 
(M. L. K. C.). 


LLANGERNIEW SERIES (Group) .. Silurian: Ludlow Series 

Type-locality : Llangerniew, Denbighshire. 

Jones (O.T.), 1937. On the Sliding or Slumping of Submarine 
Sediments in Denbighshire, North Wales, during the Ludlow 
Period, Q.J.G.S., 93, 241-83. Series of contorted mudstones in 
the Monograptus nilssoni Zone. Overlain by normal Gribin mud- 
stones. 


(J. D. L.). 


LLANGIBBY BEDS, LOWER ..... Silurian : Ludlow Series 


= Type-locality : Llangibby, 24 miles south of Usk, Monmouth- 
shire. 

Watms_ey (V.G.) in Lawson (J.D.) et al., 1956. The Ludlov- 
ian rocks of the Welsh Borderland, A.S., 12, 563-70. Silt- 


stones with overlap of outgoing Dayia navicula fauna and the 
strengthening Chonetes striatellus fauna. 


Watms-ey (V.G.), 1959. The geology of the Usk Inlier (Mon- 
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- mouthshire), Q.J.G.S., 114, 483-521. Thinly-bedded siltstones and 


silty flags, varying from light olive-grey to pale yellowish-brown; 
often slightly calcareous with thin seams of shelly limestone. 
Thickness 16-25 feet. Overlain by the Middle Llangibby Beds. 
Underlain by the Upper Llanbadoc Beds. In these faunally 
distinctive beds the Chonetes striatellus fauna (Chonetes stria- 
tellus, Dalmanella lunata, Goniophora cymbaeformis, Pteroni- 
tella retroflexa and Serpulites longissimus) is associated with 
the outgoing Dayia navicula fauna (Dayia navicula, Dalmanella 
orbicularis, Leptostrophia filosa). Found only in these beds are 
Shaleria ornatella, Whitfieldella canalis and Calymene neointer- 
media. 
(J. Ade 


LLANGIBBY BEDS, MIDDLE .... Silurian: Ludlow Series 


ki Type-locality : Llangibby, 24 miles south of Usk, Monmouth- 
shire. 

WALMSLEY (V.G.) in Lawson (J.D.) et al., 1956. The Ludlov- 
ian rocks of the Welsh Borderland, A.S., 12, 563-70. ‘The 
siltstones of the Middle and Upper Llangibby Beds compare 
well with the Whitcliffe Flags’. 


WarmsteyY (V.G.), 1959. The geology of the Usk Inlier (Mon- 
mouthshire), Q.J.G.S., 114, 483-521. Light olive-grey, usually 
calcareous and sometimes micaceous, medium-grained siltstones, 
and finely-laminated silty flags with thin bands of shale and 
hard blue-grey shelly limestones. Thickness 112-120 feet. Over- 
lain by the Upper Llangibby Beds. Underlain by the Lower 
Llangibby Beds. Chonetes striatellus, Dalmanella lunata and 
Camarotoechia nucula common; also Goniophora cymbaeformis, 
Fuchsella amygdalina, Pteronitella retroflexa, Michelinoceras 


bullatum and Kionoceras angulatum. 
(J. D. L.). 


LLANGIBBY BEDS, UPPER ...... Silurian : Ludlow Series 

Type-locality : Llangibby, 24 miles south of Usk, Monmouth- 
shire. 

Watmstey (V.G.) in Lawson (J.D.) et al., 1956. The Ludlov- 
ian rocks of the Welsh Borderland, A.S., 12, 563-70. ‘The 
siltstones of the Middle and Upper Llangibby Beds compare 
well with the Whitcliffe Flags’. In the highest beds there occur 
decalcified siltstones with abundant moulds of Holopella. 


Watmstey (V.G.), 1959. The geology of the Usk Inlier (Mon- 


mouthshire), Q.J.G.S., 114, 483-521. Light olive-grey unfossil- 


iferous shales alternate with dusky yellow, unfossiliferous, tough, 
calcareous, irregularly-laminated, flaggy siltstones, in part mica- 
ceous and sandy and with ripple-marks. Interbedded are lenses 
of highly fossiliferous, calcareous, coarse siltstone and impure 
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limestone, 2-12 in. thick, now partly decalcified to soft, rusty- 
brown rottenstone, full of moulds of Holopella spp. Thickness 
20-25 feet. Overlain by the Ludlow Bone-bed and the Speckled 
Grit Beds (Downton Series). Underlain by the Middle Llangibby 
Beds. Fauna: Holopella spp. abundant; also broken shells of 
Chonetes striatellus, Dalmanella lunata, Michelinoceras bullatum, 
Pteronitella retroflexa and Orbiculoidea rugata; numerous crin- 
oid columnals. 
(J. DAR 


LLANIDLOES STAGE .. Silurian: Llandovery Series, Upper 
Type-area: Llanidloes district, Montgomeryshire. 


Jones (W.D.V.), 1945. The Valentian succession around 
Llanidloes, Montgomeryshire, Q.J.G.S., 100, 321-7, opposite 330. 
Mudstones with some shales and grits. Thickness 7450 ft. Included 
in Upper Valentian. Underlain by Clywedog Stage, and overlain 
by Pegwn Mudstones and Grits (Wenlock). Subdivided into 
(1) Oldchapel Mudstones (sedgwicki, halli and turriculatus Zones), 
(2) Caerau Mudstones (crispus Zone), (3) Moelfre Group (gries- 
tonensis Zone) and (4) Pale Shales (crenulatus Zone). 


Distribution : Llanidloes district, Montgomeryshire and Rad- 
norshire. 


M. L. K. C.). 


+LLANSANNAN SHALES ........ Silurian : Ludlow Series 

Type-locality : Llansannan, Denbighshire. 

Marr (J.E.), 1880. On the Cambrian and Silurian of the Dee 
Valley as compared with those of the Lake District, Q.J.G.S., 36, 
277-84. The highest beds of the Denbighshire Grits and Flags 
equivalent to the beds of Dinas-Bran (p. 283). Marr indicated 
that the Llansannan Shales are named in Ramsay (A.C.), 1866. 
The Geology of North Wales, Mem. G.S.G.B., 3, but the refer- 
ences in this volume are only to the locality and not to any 
stratigraphical name. 

(J.D. L): 


LLANSAWEL GROUP ......... Silurian : Llandovery Series 


F Type-area : north and north-west of Llansawel, Carmarthen- 
shire. 


Drew (H.) and Starter (LL.), 1910. Notes on the geology of 
the distriet around Llansawel (Carmarthenshire), Q.J.G.S., 66, 
405-6, 409-12, map. Grey-black and blue shales with bands of 
grit, succeeded by a great thickness of pale mudstones and shales 
with bands of grey grit. Thickness over 2700 ft. Underlain by 
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Caio Group. Subdivided into (1) Clynmarch or cyphus Grits and 
Shales, (2) Monograptus communis Zone and (3) Pengelli Shales. 


Distribution : Llansawel district, Carmarthenshire. 
MM. L. K. C.). 


LLAN-WEN HILL BEDS .......... Silurian : Ludlow Series 


Type-locality : Llan-wen Hill, 2 miles south-south-east of 
Knighton, Radnorshire. 


Hortan (C.H.) in Lawson (J.D.) et al., 1956. The Ludlovian 
rocks of the Welsh Borderland, A.S., 12, 563-70. Irregu- 
larly-bedded shaly and flaggy siltstones with a typical Upper 
Ludlow fauna, Dalmanella lunata and Chonetes striatellus being 
abundant. 

Hottanp (C.H.), 1959. The Ludlovian and Downtonian rocks 
of the Knighton district, Radnorshire, Q.J.G.S., 114, 449-82. 
Irregularly-bedded, more or less calcareous, flaggy siltstones 
become dominant: in the middle of the group are well-jointed 
and compact calcareous flaggy siltstones, a few centimetres thick, 
which may show a faint false bedding. Shaly siltstones increase 
in importance towards the top; rocks more micaceous towards 
the top. Thickness 500 feet. Overlain by the Platyschisma helicites 
Beds. Underlain by the Wern Quarry Beds. Fauna ‘Upper 
Ludlovian’: Dalmanella lunata appears for the first time in this 
area at the base of this group and is common throughout. Fuch- 
sella amygdalina and Orbiculoidea rugata common in lower part. 
Also occur: Pteronitella retroflexa, Holopella spp., Michelino- 
ceras bullatum and Beyrichia kloedeni var. torosa. 


(J. D.L.). 


LLATHIGE SHALES AND MUDSTONES 
Ordovician : Bala Series and Silurian : Llandovery Series 


Type-locality : Llathige, 3 miles east of Llansawel, Carmar- 
thenshire. 

Drew (H.) and Starter (1.L.), 1910. Notes on the geology of 
the district around Llansawel (Carmarthenshire), Q.J.G.S., 66, 
405, 408-9, map. Dark-grey and blue shales and mudstones, with 
thin bands of grit. Included in Caio Group. Underlain by Shon 
Nicholas Conglomerate and Pen-y-ddinas Grits, and succeeded 
by Clynmarch Grits and Shales. Assigned to modestus Zone and 
possibly other zones. Fauna: Climacograptus medius, C. rectan- 
gularis, C. scalaris var. normalis [C. normalis] and Diplograptus 
modestus. 

Work by Davies (K.A.), 1933, Q.J.G.S., 89, map opposite 200, 
indicates that the Llathige Shales and Mudstones, as mapped by 
Drew and SLATER, include rocks of various horizons in the Bala 
and Llandovery Series. 


Distribution : Llansawel district, Carmarthenshire. 
(M. L. K. C.). 
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LLET- TY, BEDS... cc- canana eS Silurian : Wenlock Series 


Type-locality: Lletty Farm, west-south-west of Eglwys- 
fach, Denbighshire. 

Boswett (P.G.H.), 1943. The Salopian rocks and geological 
structure of the country around Eglwys-fach and Glan Conway, 
N.W. Denbighshire, P.G.A., 54, 94. Massive or flaggy siliceous 
mudstones interbedded with sandy bands; a local development 
at the top of the Denbighshire Grit Series, also included as the 
base of the M. flemingii beds. Represent the C. ellesi [C. rigidus] 
Zone in part. Map p. 112. 

(P. R. E.). 


aE DR a o a a GPL E ear AE ace ace E e aw A EE Silurian 


Type-locality : Lletty, Neath Road, 2 miles from Llandeilo, 
Carmarthenshire. 


STRAHAN (A.) et al., 1907. South Wales Coalfield, VII, Amman- 
ford, Mem. G.S.G.B., 47. White and pale-yellow fine-grained grit, 
180 ft. thick, among a group of mudstones; Wenlockian towards 
the base and Ludlovian at the top. Further determination not 
attempted. Local development only. 

ER E.). 


LOGAN WATER (Pterygotus) BEDS 
Silurian : ? Wenlock Series 


Type-locality : Logan Water, about 400 yards west of Dun- 
side, Lanarkshire. 


Peacu (B.N.) and Horne (J.), 1899. The Silurian Rocks of 
Britain, 1, Scotland, Mem. G.S.G.B., 574-75. 350 ft. of blue and 
grey siltstones with some calcareous nodules. They occur above 
the Shank’s Castle Ceratiocaris Beds and under the Blaeberry 
Burn Siltstones. Characteristic fossils: Pterygotus bilobus, P. bi- 
lobus var. acidens, Hughmilleria lanceolata, Slimonia acuminata, 
Carcinosoma scorpioides, C. obesum, Stylonurus logani, Neolimu- 
lus falcatus, Ceratiocaris papilio, C. stygius, Dictyocaris ramsayi, 
D. slimoni, ostracods, Spirorbis cf. lewisi, ‘ Platyschisma’ (Pyc- 
nomphalus) simulans, lamellibranchs and Lingula unguiculus. 


(A. L.). 


LONGHOPE BEDS, LOWER ...... Silurian: Ludlow Series 
Type-area: May Hill, Gloucestershire. 


Lawson (J.D.), 1955. The Geology of the May Hill Inlier, 
Q.J.G.S., 111, 85-116. Greyish olive, flaggy, calcareous siltstones 
with some shelly limestone bands. Common only at this level are 
Shaleria [Brachyprion] ornatella, Calymene intermedia and 
Whitfieldella canalis. There is an overlap of the outgoing Lower 
Ludlow fauna with the incoming Upper Ludlow fauna. Thickness 
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up to 10 feet. Included in the Upper Ludlow Stage. Overlain by 
the Upper Longhope Beds and underlain by the Upper Blaisdon 
Beds. These beds yield a large fauna. 


(J. D. L.). 


LONGHOPE BEDS, UPPER ...... Silurian : Ludlow Series 
Type-area : May Hill, Gloucestershire. 


Lawson (J.D.), 1955. The Geology of the May Hill Inlier, 
Q.J.G.S., 111, 85-116. Greyish olive to greyish brown flaggy and 
shaly calcareous siltstones with thin limestone bands. Typical 
Upper Ludlow fauna dominant, for example, Dalmanella lunata, 
Chonetes striatellus, Beyrichia torosa, Serpulites longissimus, 
Nuculites [Cucullella] antiquus. Thickness maximum 50 feet. 
Classified in the Upper Ludlow Stage. Overlain by the Clifford's 
Mesne Beds with basal bone-bed and underlain by the Lower 
Longhope Beds. Other common fossils: Camarotoechia [Rhyn- 
chonella] nucula, Fuchsella [Orthonota] amygdalina, Pteronitella 
retroflexa, Orthoceras bullatum. 

(J. D. L.). 


+LONGMYND AND GWASTADEN ROCKS 
Pre-Cambrian : Longmyndian 
and Silurian: Llandovery Series 
Type-areas: (1) The Longmynd, Shropshire and (2) Gwas- 
taden Hill, south-east of Rhayader, Radnorshire. 
Superseded by Longmyndian and Gwastaden Group. 
Murcuison (R.I.), 1834. On the structure and classification 
of the Transition Rocks of Shropshire, Herefordshire and part of 
Wales..., P.G.S., 2, opposite 13, 14. Sandstones, conglomerates, 


schists and slates, many thousand feet thick. 
MM. L. K. C.). 


LOWER CONGLOMERATE 
Silurian : Llandovery Series, Upper 
Type-locality : Caban Céch gorge and Cnwch Hill, about 
34-4 miles south-west of Rhayader, Radnorshire and Brecon- 
shire. 
LapwortH (H.), 1900. The Silurian sequence of Rhayader, 


Q.J.G.S., 56, 100-104 et seqq., plate vi, map. A subdivision of the 


Caban Conglomerates q.v., consisting of thickly-bedded, dark- 
grey quartzose grits and conglomerates in lenticular beds, with 
a matrix which is usually felspathic. Thickness probably not less 
than 150 ft. at the type-locality, and 350 ft. or more on the 
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| 
western side of Corn Gafallt Hill. Fauna: Climacograptus scalaris 
var. normalis [C. normalis] and Monograptus crenularis. 


Distribution: Rhayader district, Radnorshire and Brecon- i 


shire. 


(M. L. K. C.). 


LOWER LUDLOW GRITS ........ Silurian : Ludlow Series 

Type-area : north and central Wales. 

Cummins (W.A.), 1959. The Lower Ludlow Grits in Wales, 
Liverpool Manch. G.J., 2, 168, has claimed that arenaceous beds 
of north and central Wales are contemporaneous and are to be 
grouped as the Lower Ludlow Grits. ‘Directions of transport 
based mainly on flute cast measurements are recorded. It is 
shown that the Welsh Basin was divided into two distinct troughs. 
In the northern, Denbigh Trough, greywackes were deposited by 
currents flowing from west to east. In the southern, Montgomery 
Trough, no greywackes are found, but calcareous siltstones were 
deposited by currents flowing from south to north. Turbidity 
current flow was along the lengths of the troughs. Contempor- 
aneous slumping as down the sides of the troughs’. 


(W. F. W.). 


+ LOWER OR THICK MEASURES . Silurian : Wenlock Series 
Type-locality : Wren’s Nest, Dudley, Worcestershire. 
Superseded by Lower Wenlock Limestone q.v. 

Murcuison (R.I.), 1839. The Silurian System...., London, 483. 

Lower portion of Wenlock Limestone, 42 ft. thick, overlain by 


shale separating it from the Upper or Thin Measures and under- 
lain by Wenlock Shale; local to Dudley and Walsall. 


(P.R E): 


LOWER TRAP ........ Silurian: Llandovery Series, Upper 


A band of olivine-basalt occurring in the Upper Llandovery 
succession of the Tortworth Inlier, Gloucestershire (see REED 
(F.R.C.) and Reynowps (S.H.), 1908, Q.J.G.S., 64, 534, figs. 5-6; 
Reyno.ps (S.H.), 1924, Q.J.G.S., 80, 106-8; Curtis (M.L.K.), 1955. 
In Bristol and its adjoining counties, Bristol, 5). 

MM. L. K. C.). 


t LOWEST WENLOCK SHALES. 
See : Basement Beds (of Shropshire). 
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= LUDLOVIAN. 


Stated by Stamp (L.D.), 1923. The Base of the Devonian, with 
special reference to the Welsh Borderland, G.M., 60, 277, that 
the term is ‘used to embrace the same rocks as the original 
Ludlow Series of Murcutson (1834), with the exception that the 
Ludlow Bone-bed is removed to the Downtonian’; it is therefore 
a redundant name. The term Ludlovian should be used as a time- 
unit, viz., Ludlovian Epoch, and some authors have employed it 
with this connotation. 


(W. F. W.). 


LUDLOW LIMESTONE ........... Silurian : Ludlow Series 
Type-locality : Ludlow, Shropshire. 


Mourcuison (R.I.), 1854. Siluria...., Ist Ed., London. Used as 
alternative name for the Aymestry Limestone q.v. 


Mourcuison (R.I.), 1839. The Silurian System...., London, 201, 
stated that the central member of the Ludlow Rocks might have 
been termed the Ludlow Limestone but that he has preferred the 
name Aymestry Limestone. The use of Ludlow Limestone in 
‘Siluria’ may therefore be considered as a casual reference 
rather than as a serious introduction of the formation name. 


(J. D. L.). 


LUDLOW, MIDDLE .............. Silurian : Ludlow Series 

Type-locality : Ludlow, Shropshire. 

Murcuison (R.I.), 1854. Siluria, Ist Ed., London. ‘Middle 
Ludlow or Aymestry limestone’ (pp. 102, 106, 141) but not used 
in the stratigraphical descriptions. MurcHIson evidently intended 
a tripartite division of the Ludlow rocks, the Lower Ludlow being 
below the central Aymestry Limestone with the Upper Ludlow 
above. The name Middle Ludlow has not come into general use, 
however, except as a vague term when authors are uncertain 
whether beds are Lower or Upper Ludlow. 

Erres (G.L.) and Sater (I.L.), 1906. The Highest Silurian 
rocks of the Ludlow District, Q.J.G.S., 62, 195-222. The Aymestry 
Group is of the same status as the succeeding Upper Ludlow 
Group and overlies Lower Ludlow Shales; it includes both the 
Aymestry Limestone and the Dayia Shales which might there- 
fore be assumed to be Middle Ludlow in age. Many foreign 
authors refer to the Middle Ludlow in this sense and so does 
Straw (S.H.), 1929. The Siluro-Devonian Boundary in South- 
< Central Wales, J. Manch. G.A., 1 (2), 79-102, who referred to 
‘the Middle Ludlow (= Aymestry Group) ’. 

In a bipartite division of the Ludlow Series, the Aymestry 
Limestone is usually included in the Lower Ludlow but the Dayia 
Shales may be put in either the Lower or Upper Ludlow. 

(J.D. L.). 
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LUDLOW ROCK (Beds, Formation, Group, Shales, Stage), — 
LOWER «3. ts dct pees Silurian : Ludlow Series 
Type-locality : Ludlow, Shropshire. 
Mourcuison (R.I.), 1833. On the sedimentary deposits which 

occupy the western parts of Shropshire and Herefordshire...., 

P.G.S., 1, 474-77 (also printed in Phil. Mag., (3), 3, 244) described 

the rock as ‘incoherent, greyish, argillaceous schist, seldom 

micaceous’; concretions of argillaceous limestone; thin calcareous 
zone towards the base in Shropshire containing Pentamerus 
laevis. Thickness exceeds 2000 feet. Equivalent to the ‘ Die Earth’. 

Overlain by Wenlock Limestone of Wenlock, Dudley and Ay- 

mestry and underlain by the Shelly Sandstones (which now 

include Upper Llandovery Sandstones). 

Murcuison (R.I1.), 1834. On the Structure and Classification 
of the Transition Rocks of Shropshire, Herefordshire and parts of 
Wales..., P.G.S., 2, 13-18 (also printed in Phil. Mag., (3), 4, 370-75). 
Having now recognized the Wenlock and Aymestry Limestones 
as distinct formations, Murcuison redefined his Lower Ludlow 
rock as being the ‘sandy, liver and dark-coloured shale and flag, 
with concretions of earthy limestone’ lying between the Wenlock 
Limestone and the Aymestry Limestone. Murcuison (R.I.), 1839. 
The Silurian System.., London, l, fauna, 206. Woop (E.M.R.), 
1900. The Lower Ludlow Formation and its Graptolite Fauna, 
Q.J.G.S., 56, 415-92, maps. The terms Lower Ludlow Formation, 
Beds and Shales are used as being interchangeable in this paper. 
On p. 415 the Lower Ludlow Shales are defined as lying between 
the Wenlock Limestone and the Aymestry Limestone, but on 
p. 422 the author says that ‘the limit between the Lower and 
Upper Ludlow Beds must be drawn at the top of the Aymestry 
Limestone’ because of the occurrence of Monograptus leintwar- 
dinensis in the limestone. Nevertheless, she continued to use the 
term Lower Ludlow for beds below the Aymestry Limestone (see 
maps pp. 424, 426). The faunal characters of the Lower Ludlow 
Beds are summarized as follows: (a), absence of Cyrtograptus 
and monograptids of the M. flemingii type, (b), presence of the 
coloniform monograptids and spinose forms such as M. chimaera. 
Five graptolite zones are introduced. Watts (W.W.), 1925. The 
Geology of South Shropshire, P.G.A., 36, 321-63, referred to the 
Lower Ludlow Stage covering the graptolite zones of Monograptus 
nilssoni, M. scanicus and M. tumescens. The zone of M. vulgaris 
was placed in the Wenlock Limestone Stage and the zone of 
M. leintwardinensis with the Aymestry Stage. 

(J. D. L). 


LUDLOW ROCK (Beds, Group, Shales, Stage), UPPER 
Silurian : Ludlow Series 


Type=-locality : Ludlow, Shropshire. 


Murcuison (R.I.), 1833. On the sedimentary deposits which A 
occupy the western parts of Shropshire and Herefordshire Sas 
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P.G.S., 1, 474-77 (also printed in Phil. Mag., (3), 3, 224) described 
the rock as ‘for the most part a thin-bedded sandstone, often 
highly calcareous, and at other times argillaceous ... maximum 
thickness of about 1000 feet’. Upper beds characterized by two 
species of Strophomena or Leptaena, an Orbicula, a plicated 
Terebratula: the middle beds contain many species of Ortho- 
cerata and Serpulae ?, and the lower strata a small gryphoid 
Terebratula. Equivalent of Grauwacke Sandstone of Tortworth. 
Overlain by the Old Red Sandstone and underlain by the inferior 
limestone (Wenlock Limestone, Dudley Limestone, Transition 
Limestone including that at Aymestrey). 


Murcuison (R.I.), 1834. On the Structure and Classification 
of the Transition Rocks of Shropshire, Herefordshire and parts 
of Wales..., P.G.S., 2, 13-18. In this paper the author recognized 
that the Wenlock Limestone and the Aymestry Limestone are 
separate formations. The Upper Ludlow rock is underlain by the 
Aymestry Limestone and overlain by the Tilestones of the Old 
Red Sandstone. Murcutson (R.I.), 1839. The Silurian System ..., 
London, 1, 197, fauna, 200. Erres (G.L.) and Swarer (LL.), 
1906. On the Highest Silurian rocks of the Ludlow District, 
Q.J.G.S., 62, 195-222. Restricted the Upper Ludlow Group by 
placing the Downton Castle Sandstone into the succeeding Teme- 
side Group and the Dayia Shales into the preceding Aymestry 
Group. Watts (W.W.), 1925. The Geology of South Shropshire, 
P.G.A., 36, 321-63, referred to the Upper Ludlow Stage as in- 
cluding the Rhynchonella Flags and the Chonetes Flags. 


(I/D. LJ: 


LUDLOW SERIES (Formation, Rocks) ............ Silurian 

Type-locality : Ludlow, Shropshire. 

Mourcuison (R.I.), 1833. On the sedimentary deposits which 
occupy the western parts of Shropshire and Herefordshire ...., 
P.G.S., 1, 474-77 (also printed in Phil. Mag., (3), 3, 244) stated 
that ‘the author suggests the term Ludlow formation (the upper 
and lower Ludlow rock being subordinate members) as appli- 
cable to all the higher portion of this series which has a 
tripartite character in Salop and Hereford, due to the interpolation 
of the Wenlock and Aymestrey limestone’. The Ludlow forma- 
tion thus consisted of the Upper Ludlow Rock and the Lower 
Ludlow Rock separated by the Wenlock Limestone or the lime- 
stone of Aymestrey (which he then considered as equivalent 
formations). Overlain by Old Red Sandstone, underlain by Shelly 
Sandstones. Thickness about 3000 feet. 

Mourcuison (R.I.), 1834. On the Structure and Classification 
of the Transition Rocks of Shropshire, Herefordshire and parts 
of Wales..., P.G.S., 2, 13-18 (also printed in Phil. Mag., (3), 4, 
370-75), recognized the Wenlock Limestone as distinct from the 
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Aymestry Limestone (which he now spelt without the second ‘e’) 
and re-defined the Ludlow Rocks, 2000 feet thick, as being over- 
lain by the Old Red Sandstone and underlain by the Wenlock 
and Dudley rocks. The Downton Castle building stone seems, 
from the descriptions, to have been included in the Ludlow but 
was later named by Murcutson (R.1.), 1839. The Silurian Sys- 
tem...., 1, London, where it was considered to be the uppermost 
bed of the Silurian System. Murcuison (R.I.), 1854. Siluria..., 
1st Ed., London, included the Tilestones in the Silurian and to 
some later authors this implied their inclusion in the Ludlow 
Group. 


Daviwson (T.) and Maw (G.), 1881. Notes on the physical 
character and thickness of the Upper Silurian rocks of Shrop- 
shire...., G.M., (2), 8, 100-109, used the term ‘Ludlow Series’ 
and gave lists of brachiopod species from the various divisions. 


LapwortH (C.), 1880. On the geological distribution of the Rhab- 
dophora, A.M.N.H., (5) 5, placed the Lower Ludlow shales in 
his Salopian and the Aymestry Limestone, Upper Ludlow, Bone- 
Bed and Downton Castle sandstone formed the Downtonian. This 
splitting of the Ludlow formation was founded on the supposed 
disappearance of the graptolites at the base of the Aymestry 
Limestone. Woop (E.M.R.), 1900. The Lower Ludlow Formation 
and its Graptolite Fauna, Q.J.G.S., 56, 415-92, mentioned the 
occurrence of graptolites in the limestone and suggested that it 
should perhaps be included in the Lower Ludlow for that reason. 
She also proposed the classification of the Lower Ludlow into the 
five graptolitic zones (in ascending order) of Monograptus vul- 
garis, M. nilssoni, M. scanicus, M. tumescens and M. leintwardi- 
nensis. The well-known classification of the upper Silurian rocks 
was proposed by Erres (G.L.) and Starter (I.L.), 1906. The 
Highest Silurian rocks of the Ludlow District, Q.J.G.S., 62, 195- 
222, where they restricted the Upper Ludlow Group by placing 
the Silurian beds above the Bone-bed in the succeeding Teme- 
side Group and the Dayia Shales into the preceding Aymestry 
Group. Their scheme, as far as it affects the Ludlow rocks, can 
be summarized as follows: 


Chonetes or Upper Whitcliffe Flags (in- 
cluding the Ludlow Bone-Bed at the top) 
Rhynchonella or Lower Whitcliffe Flags 


Dayia or Mocktree Shales 
Conchidium or Aymestry Limestone 


Upper Ludlow 
Group 


Aymestry Group 


Even after these two definitive papers, usage still remained 
variable and Lapworts (C.) and Warts (W.W.), 1910. Geology in 
the Field, Jubilee Vol. Geol. Assoc., 739-69, included the Teme- 
side Group in the Ludlow Series and placed the Lower Ludlow 
Rocks in the Wenlock Series. Stamp (L.D.), 1923. The Base of 
the Devonian with special reference to the Welsh Borderland, 
G.M., 60, 276-82, 331-36, 367-72, 385-410, argued in favour of 


| 


3 


N 
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using the base of the Ludlow Bone-Bed as the boundary between 
the Silurian and Devonian, thereby transferring the Bone-Bed 
itself from the Ludlow Series into the Downton Series. The upper 
boundaries of both the Ludlow Series and the Silurian System 
still varied, however, particularly in the publications of the 
Geological Survey, but the review by Wutre (E.L), 1950. The 
Vertebrate Faunas of the Lower Old Red Sandstone of the Welsh 
Borders, B.M. Geol. Bull., 1 (3), 51-67, seems to have encouraged 
a more general acceptance of the base of the Ludlow Bone-Bed 
as the upper boundary of the Silurian System and, therefore, of 
the Ludlow Series. Confusion in the classification within the 
Ludlow Series has also persisted. In spite of the 1906 publication 
of ELLES and SLATER (see above), the Upper Ludlow has often 
been used to mean all the Ludlow Beds above the Aymestry 
Limestone; this usage has been common with the Geological 
Survey in those areas where the beds equivalent to the Dayia 
Shales are not easily distinguished. ALEXANDER (F.E.S.), 1936. 
The Aymestry Limestone of the Main Outcrop, Q.J.G.S., 92, 
103-15, described an unconformity at the base of the Dayia 
Shales and suggested that this line might make a better boundary 
between the Lower and Upper Ludlow than the top of the 
formation, the presence of graptolites in the Dayia Shales having 
encouraged some authors to extend the Lower Ludlow upwards 
accordingly. It is interesting to recall that, although Murcnison 
rarely used the term Middle Ludlow, he evidently intended a 
tripartite not a bipartite division of his Ludlow Rocks. Geologists 
abroad frequently refer to the Middle Ludlow, usually meaning 
the Aymestry Group of ELLES and SLATER (1906), that is, the 
Aymestry Limestone and the Dayia Shales. 


The present classification of the Ludlow Series at Ludlow 
is due to Hotianp (C.H.), Lawson (J.D.) and Watmstery (V.G.), 
1959. A revised classification of the Ludlovian succession at 
Ludlow, Nature, Lond., 184, 1037-9. There are four major divisions 
comprising nine subdivisions defined by their characteristic fau- 
nal assemblages. The units are easy to map because of the changes 
in lithology which assist recognition. The name Aymestry Lime- 
stone is fundamentally a lithostratigraphical unit and is not con- 
sidered to be entirely superseded by these new biostratigraphical 
divisions. It may still be used, as heretofore, for the mappable 
limestone unit in the middle of the Ludlow Series even though 
this unit occurs sometimes in the Bringewood Beds and some- 
times in the Leintwardine Beds of the revised classification and 
is almost certainly diachronic. Use of terms like Conchidium 
Limestone and Dayia Shales should be restricted to those localities 
where the palaeontological and lithological characteristics of the 
strata fully justify the names. They are quite unsuitable for a 
classification covering an extensive region in which many facies 
changes occur. 

The revised scheme, with equivalent divisions in the old 
classification, is shown below : 
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NEW CLASSIFICATION PREVIOUS CLASSIFICATION 


Whitcliff Chonetes 
Upper Whitcliffe Beds at e or 


. . ll 
Lower Whitcliffe Beds Lower Whitcliffe or Rhynchonella 


Flags 
Upper Leintwardine Beds | Mocktree or 
Lower Leintwardine Beds | Dayia Shales Aymestry 
Upper Bringewood Beds | Conchidium Limestone Limestone 
Lower Bringewood Beds auctt. 
Upper Elton Beds 
Middle Elton Beds Lower Ludlow Shales 


Lower Elton Beds 


The terms Lower, Middle and Upper Ludlow lack precision 
and their use should be discouraged. Correlation should be made 
wherever possible, with the new and adequately defined divis- 
ions. 

(J. D. L.). 


LUGATE GROUP ............. Silurian : Llandovery Series 
Type-locality : Lugate Water, west of Stow, Midlothian. 
Lapworts (C.), 1889. On the Ballantrae rocks of South Scot- 

land and their place in the Upland sequence, G.M., (3), 6, 64, 66, -~ 

opposite 69. Grey shales, flagstones and conglomerates, with rare 
fossil-bearing bands, yielding some of the characteristic grapto- 
lites of the Birkhill Shales, including Akidograptus [Diplograp- 
tus] acuminatus, Monograptus gregarius, M. sedgwicki [M. spi- 
nigerus], Rastrites maximus and R. peregrinus. Included in 
Moffat Terrane. 


Distribution : Midlothian, Peeblesshire, and northern Sel- 
kirkshire. 


M. L. K. C.). 


LUNDGRENI ZONE. 
See: Cyrtograptus lundgreni Zone. 


LYNSLIE BURN BEDS ........ Silurian : ? Wenlock Series 


Type-locality: 4 mile west-north-west of Grain Heads, 
Pentland Hills, Peeblesshire. 


HENDERSON (J.) and Brown (D.J.), 1870. On the Silurian 
rocks of the Pentland Hills, T. Edin. G.S., 1, 271 and map (plate 
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_ vut, Bed K). Peacu (B.N.) and Horne (J.), 1899. The Silurian 
= Rocks of Britain, 1, Scotland, Mem. G.S.G.B., 603. Buff-weather- 
_ ing green siltstones, flags and shales. They are underlain by red 
= sandstone with chert and andesite pebbles (Bed I), and overlain 
_ by dark red felspathic sandstone and dark siltstones (Bed L), 
followed upwards by green flags and siltstones which may just 
possibly be overthrust from west-north-west, because the Quartz- 
ite Conglomerate is not found (? cut out) in the Lynslie Burn 
section. Characteristic fossils: fragments of Birkenia, Ateleaspis, 
Lasanius, Spirorbis sp., Algae (‘Glauconome’ of PracH and 
Horne, 1899, p. 602). This horizon may reach as high as that of 
the Seggholm Micaceous Flagstones. Lamont (A.), 1947. Gala- 
ee a Beds in the Pentland Hills, near Edinburgh, G.M., 84, 


(A. L.). 
M 
MAGNUS BAND. 
See : Diplograptus magnus Band. 
MAGNUS ZONE. 
See: Diplograptus magnus Zone. 
T MAY HILL GROUP ........ Silurian : Llandovery Series 


Woopwarp (H.B.), 1876. The geology of England and Wales, 
London, 49-52. A term used to include the Lower and Upper 
Llandovery of Murcuison. 

(M. L. K. C.). 


MAY HILL SANDSTONE 
Silurian : Llandovery Series, Upper 


Type-locality : May Hill, Gloucestershire and Herefordshire. 


Sepcwick (A.), 1853. On a proposed separation of the so- 
called Caradoc Sandstone into two distinct groups; viz. (1) May 
Hill Sandstone; (2) Caradoc Sandstone, Q.J.G.S., 9, 218-27. Shelly 
sandstones, grits and conglomerates, such as occur at May Hill 
and on the western side of the Malvern Hills. These beds pass 
up into the Woolhope Limestone, and contain a fauna which 

links them with the Wenlock rocks. 
After the term May Hill Sandstone was introduced by Sena- 
wick it came into fairly general use throughout the Welsh 
Borderland and parts of Wales. But when the Llandovery dis- 
trict was investigated by Avetine and Satter, the May Hill 
Sandstone as developed there was found to rest unconformably 
on a lower but a similar group of strata (see SALTER (J.W.), 1867, 
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G.M., 4, 204). Murcutson (R.I.), 1859, Siluria, 2nd Ed., London, 
94 et seqq., therefore proposed the terms Lower and Upper 
Llandovery Rocks for these two groups, the May Hill Sandstone ` 
being equivalent to the Upper Llandovery. 

Subsequently it was suggested that the term May Hill Sand- 
stone should be used to include both the Lower and Upper 
Llandovery (Hucues (T.McK.), 1876, Rep. B.A.A.S. for 1875, 71- 
2). Some geologists employed the term in this extended sense, 
while others continued to restrict it to the Upper Llandovery, 
using such terms as May Hill Series or May Hill Group qq.v. for 
the whole series. 


(M. L. K. C.). 


+ MAY HILL SERIES ......... Silurian : Llandovery Series 


Marr (J.E.), 1883. The classification of the Cambrian and 
Silurian rocks, Cambridge, 40 et seqq. This term was used to 
include the Lower and Upper Llandovery of Murcutson together 
with the Tarannon Shales. It continued to be employed for some 
time, but later, especially when it became clear that only part 
of the series is present in the type-area of May Hill, the term 
gradually fell into disuse, and was replaced by Llandovery Series 
or Valentian. 

(M. L. K. C.). 


MAXIMUS BAND. 
See: Rastrites maximus Band. 


MAXIMUS ZONE. 
See: Rastrites maximus Zone. 


MERISTINA CRASSA SANDSTONE 
Silurian: Llandovery Series, Lower 


Type-locality : east and east-north-east of Llanwddyn, Mont- 
gomeryshire. 


Kine (W.B.R.), 1923. The Upper Ordovician rocks of the 
south-western Berwyn Hills, Q.J.G.S., 79, 490, 498-9. Massive, 
somewhat calcareous sandstones; blue-grey when fresh, weather- 
ing to brown. Thickness some 15 ft. Rests, apparently with a 
slight unconformity, on Ashgill mudstones; passes upwards 
into wavy-bedded sandy shales. Meristina crassa is the common- 
est fossil, but associated with it are Platystrophia biforata var. 
fissicostata, Hirnantia [Orthis] sagittifera, Strophomena sp., Lep- 
taena sp., Atrypa marginalis and Myelodactylus. 

This sandstone is considered to be equivalent to the Graig- 
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wen Sandstone in the Meifod district, Montgomeryshire (Kina 
_ (W.B.R.), 1928, Q.J.G.S., 84, 685 et seqq.), and to the Rhés-fawr 
Sandstone which occurs 3 miles west-north-west of Llanfyllin, 
~ Montgomeryshire (Wepp (C.B.) et al., 1929. Oswestry, Mem. 
G.S.G.B., 66, 68, 73). 
Distribution : Berwyn Hills, Montgomeryshire. 
M. L. K. C.). 


T MESOGRAPTUS MAGNUS BAND. 
See : Diplograptus magnus Band. 


t MESOGRAPTUS MAGNUS MUDSTONES. 
See: Diplograptus magnus Mudstones. 


t MESOGRAPTUS MAGNUS ZONE. 
See: Diplograptus magnus Zone. 


t MESOGRAPTUS MODESTUS AND ORTHOGRAPTUS 
VESICULOSUS ZONE. 
See: Diplograptus modestus Zone and Orthograptus vesiculosus 
Zone. 


+ MESOGRAPTUS MODESTUS SUBZONE. 
See: Diplograptus modestus Subzone. 


+ MESOGRAPTUS MODESTUS ZONE. 
See: Diplograptus modestus Zone. 


+ METALLIFEROUS SLATE GROUP 
Silurian : Llandovery Series 


Type-area: between Aberystwyth and Plynlimon, Cardigan- 
shire. 


Superseded by Pont Erwyd Stage and part of Ystwyth Stage. 


Keepinc (W.), 1881. The geology of Central Wales, Q.J.G.S., 
37, 142, 145-9, 152-6. A series of slaty rocks, not less than 2000 ft. 
. thick, occurring between the Aberystwyth Grits and Plynlimon 
Grits, and considered to occupy a large part of Cardiganshire. 

This term had previously been used by KeEEpine (W.), 1878, 
G.M., (2), 5, 536, but without being adequately described. Jones 
(O.T.), 1909, Q.J.G.S., 65, 465-6 et seqq., showed that KEEPING 
had misinterpreted the stratigraphical succession in Cardigan- 
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shire, and that the Metalliferous Slate Group is really underlain 
by the Plynlimon Grits and overlain by the Aberystwyth Grits. 
Jones replaced the Metalliferous Slate Group by new and more 
clearly-defined terms. 


Distribution : Central Wales. 
MLECI 


MICACEOUS FLAGS AND GRITS 
Silurian : Llandovery Series, Lower 


Type-locality : Gigrin Prysg stream, on north-western slope 
of Gwastaden Hill, about 1 mile south-east of Rhayader, Radnor- 
shire. 


LapwortH (H.), 1900. The Silurian sequence of Rhayader, 
Q.J.G.S., 56, 76 et seqq., plate vi, map. Hard, thickly-bedded, 
dark-blue micaceous flags and slates, with intercalated grit beds. 
The rocks weather to conspicuous reds and reddish-browns. 
Thickness 180 ft. Included in Dyffryn Flags (Gwastaden Group). 
Underlain by Cerig Gwynion Grits and overlain by Rottenstone 
Beds. Fauna includes Climacograptus scalaris var. normalis [C. 
normalis], Diplograptus modestus var. parvulus [Climacograptus 
parvulus], Akidograptus [Diplograptus] acuminatus, Dictyonema 
sp., Plectodonta [Plectambonites] transversalis, and ‘ Orthis (Dal- 
manella) testudinaria’. 


Distribution : Rhayader district, Radnorshire and Brecon- 
shire. 


(M. L. K. C.). 


+ MIDDLE GRITS (of Wharfedale) .. Silurian : Ludlow Series 
Type-locality : Wharfedale, Yorkshire. 


Daxyns (J.R.) et al., 1890. Ingleborough, Mem. G.S.G.B. 
Also referred to as Mr. Goopcuip’s ‘ Wharfe Grits’ q.v. Under- 
lain by Lower Coniston Flags. 


(J.D. LJ 


MIDDLE PURPLE MUDSTONES y 
Silurian : Llandovery Series, Upper 
Type-locality : valley of Tarannon River, near Dolgau, about 
43 miles south-south-east of Llanbrynmair, Montgomeryshire. 


Woop (E.M.R.), 1906. The Tarannon Series of Tarannon 
Q.J.G.S., 62, 655-6 et seqq. A subdivision of the Dolgau Mud- 
stones (crenulatus Zone), consisting of about 225 ft. of purple 
and green mudstones, with some thin flaggy beds. 


Distribution : Tarannon district, Montgomeryshire. 


(M. L. K. C.). 


ee 
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-= MILLIN STAGE ....... Silurian : Llandovery Series, Upper 


Type-area : south-east and east of Haverfordwest, Pembroke- 


_ shire. (Named from Millin Cross, 24 miles east-south-east of 


Haverfordwest.) 


STRAHAN (A.) et al., 1914. South Wales Coalfield, XI, Haver- 
fordwest, Mem. G.S.G.B., 77, 79, 81, 102-9. Mudstones and shales 
with some sandy and gritty beds, containing a shelly fauna. Sub- 
divided into Uzmaston Beds (which are probably nearly 1000 ft. 
thick) and Canaston Beds (which must exceed 600 ft. in thickness, 
and may be considerably more). Underlain by Haverford Stage. 
Overlain unconformably by Lower Old Red Sandstone and Car- 
boniferous Limestone. 

The term Millin Group had previously been used by JonEs 
(O.T.), 1908, Summ. Prog. G.S.G.B. for 1907, 38, 45, but without 
being clearly defined. The Barren Shales q.v., which were origin- 
ally regarded as forming the base of the Millin Stage, are now 
included in the underlying Haverford Stage (Jonrs (O.T.), 1921, 
Q.J.G.S., 77, 161, 170; idem, in Evans (J.W.) and STuBBLEFIELD 
(C.J.), 1929. Handbook of the geology of Great Britain, London, 
94-5). The Millin Stage (minus the Barren Shales) is generally 
considered to be of Upper Llandovery age, and Jones suggested 
that it is probably unconformable on the Haverford Stage (Lower 
Llandovery). 


Distribution: Haverfordwest and Narberth districts, Pem- 


brokeshire. 
MM. L. K. C.). 


MISS PHILLIPS’S CONGLOMERATE 
Silurian : Llandovery Series, Upper 


Type-locality : western slope of Malvern Hills, Herefordshire 
and Worcestershire. 


Symonps (W.S.), 1884. Old stones, 2nd Ed., London, 45-6. 
A breccia consisting of angular fragments of Malvern syenitic 
rock, with a few Llandovery fossils (‘Petraia bina’ and frag- 
ments of Stricklandia [Stricklandinia]), bound together by a 
cement of iron oxides. It may be seen at several points along 
the Malvern range as an ancient beach, still clinging, as it were, 
to the old syenitic axis. 

This conglomerate was originally described by PumLrs (J.), 
1842, Phil. Mag., (3), 21, 290-2, and subsequently by DE La BECHE 
(H.T.), 1846, Mem. G.S.G.B., 1, 37-8, and Puures (J.), 1848, Mem. 
G.S.G.B., 2, (i), 66-9. It was afterwards named in honour of the 


. discoverer, Miss Phillips, sister of Professor John Phillips. 


The position of Miss Phillips’s Conglomerate within the Upper 
Llandovery succession of the Malvern district is uncertain. At 
West Malvern it clearly lies unconformably ont the Pre-Cambrian, 
but Groom suggested that in the Cowleigh Park and Rough Hill 
area, at the northern end of the Malvern Hills, Miss Phillips’s 
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Conglomerate is represented by certain fossiliferous sandstones 
and conglomerates which are there underlain by a considerable 
thickness of older Upper Llandovery rocks (see Groom (T.T.), — 
1900, Q.J.G.S., 56, 156; Rosertson (T.), 1926, Summ. Prog. 
G.S.G.B. for 1925, 168). 

Distribution : Malvern district, Herefordshire and Worcester- 
shire. 

(M. L. K. C.). 


MOCKTREE SHALES ............ Silurian : Ludlow Series 
Type-locality : Mocktree Hill, west of Ludlow, Shropshire. 


Erres (G.L.) and Sater (1.L.), 1906. The Highest Silurian 
rocks of the Ludlow District, Q.J.G.S., 62, 195-222. Alternative 
name for the more commonly used term Dayia Shales q.v. 


(J. D. L.). 


+ MODESTUS SHALES. 
See: Diplograptus modestus Shales. 


MODESTUS SUBZONE. 
See: Diplograptus modestus Subzone. 


+ MODESTUS ZONE, 
See: Diplograptus modestus Zone. 


tT MOEL FAMMAU SANDSTONE .. Silurian: Ludlow Series 


Type-locality : Moel Fammau, Denbighshire and Flintshire 
borders. 


Superseded by Teiran and Penmachno Beds q.v. 

Hucues (T.McK.), 1894. Observations on the Silurian rocks 
of North Wales, P. Chester S.N.S., 4, 141-60. Sandstones forming 
the summit of Moel Fammau. Crinoid stems common. Also Orth- 
oceras gregarium, ‘ Monograptus colonus’. Overlain by Acid- 
aspis Zone and the Bodfari Beds and underlain by Nantglyn Flags. 
Stated to be the base of the ‘Denbigh Grits’ but this term is 
now reserved for sandy beds of Wenlock age. 


(J. D. L.). 

T MOEL FERNA SLATES ....... Silurian : Wenlock Series 
Type- locality : Moel Ferna Slate Quarry, Denbighshire. 
Superseded partly by Bastard Slates. 

Laxe (P.), 1895. The Denbighshire Series of South Denbigh- ` 


A 
<a 
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shire, Q.J.G.S., 51, 14, 18. Banded slates overlying the Pen-y-glog 


Grits and containing Monograptus priodon and M. flemingii. Re- 


_ cognized only on Moel Ferna. Succeeded by Nantglyn Flags. 


Erres (G.L.), 1900. The Zonal Classification of the Wenlock 


Shales of the Welsh Borderland, Q.J.G.S., 56, 399. Represent the 


zone of Cyrtograptus linnarssoni, ? C. ellesi, C. rigidus and ? C. 
lundgreni. Wits (L.J.) and Smrru (B.), 1922. The Lower Palaeo- 
zoic rocks of the Llangollen District with special reference to its 
tectonics, @.J.G.S., 78, 202. Considered to be below the Pen-y- 
glog Grit and regarded as local name for Bastard Slates q.v. 


(P.R.E). 


MOELFRE GROUP .... Silurian: Llandovery Series, Upper 


Type-locality : east of Llangurig and south-west of Llanid- 
loes, Montgomeryshire. (Named from Moelfre, 64 miles south- 
south-east of Llanidloes.) 


Jones (W.D.V.), 1945. The Valentian succession around 
Llanidloes, Montgomeryshire, Q.J.G.S., 100, 322-4, 326, opposite 
330. Rapid alternations of thin grits and thin mudstones in ap- 
proximately equal proportions; massive grits are developed in the 
upper part of the sequence. Thickness 1500 ft. Included in Llanid- 
loes Stage. Underlain by Caerau Mudstones and overlain by Pale 
Shales. Assigned to griestonensis Zone. The following species 
were found near the base of the Moelfre Group in the River 
Dulas section: Monograptus discus, M. griestonensis, M. marri 
and M. nudus. 

Distribution : Llanidloes district, Montgomeryshire and Rad- 


norshire. 
M.L. K. C.). 


t MOFFAT GROUP 
Ordovician and Silurian: Llandovery Series 


Type-area : Moffat district, Dumfriesshire. 

SepewIick (A.), 1851. On the geological structure and rela- 
tions of the frontier chain of Scotland, Rep. B.A.A.S. for 1850, 104, 
107. A great group of rocks occurring in the Southern Uplands 
of Scotland, and consisting of coarse hard arenaceous beds in 
which a pyritous alum-schist abounds. 

(M. L. K. C.). 


MOFFAT SERIES Ordovician: Caradoc and Ashgill Series 


and Silurian : Llandovery Series 


Type-area : Moffat district, Dumfriesshire. 

Lapworts (C.), 1870. On the Lower Silurian rocks of Gala- 
shiels, G.M., 7, 207-8. Black shales underlying the Gala Group. 

LapworTtH (C.), 1878. The Moffat Series, Q.J.G.S., 34, 240-346. 
Dark graptolitic shales and pale barren mudstones, about 300 ft. 
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thick in the Moffat district. Subdivided into (1) Glenkiln Shales, 
(2) Hartfell Shales and (3) Birkhill Shales, each of which is 
further subdivided into several graptolite zones. 

The rocks of the Moffat Series crop out in the Southern 
Uplands of Scotland. They occur as numerous long narrow 
inliers amid the massive grits, greywackes and shales of the Gala 
Group (see Prac (B.N.) and Horne (J.), 1899. The Silurian 
rocks of Britain, 1, Scotland, Mem. G.S.G.B., 92-197). 

The strata belonging to this series have been variously refer- 
red to as the Moffat Shales, Black Shales and Anthracitic Schists. 
The term Moffat Group was introduced by Srpewick in 1851, 
but was not clearly defined, and probably included part of the 
Gala Group in addition to the Moffat Series as now understood. 

The succession within the Moffat Series was worked out by 
LaPwoRTH, and described in a series of papers published between 
1870 and 1878. At first the Moffat Series was subdivided into 
Lower, Middle and Upper Moffat (Lapwortsx (C.), 1872, G.M., 9, 
535), or Lower, Middle and Upper Anthracite (LapwortH (C.), 
1872, T.G.S. Glas., 4, 166-7), but later the three subdivisions 
were named the Glenkiln Shales, Hartfell Shales and Birkhill 
Shales (Lapwortu (C.), 1876. Catalogue of the Western Scottish 
fossils, Glasgow, 2-4; idem, 1878, Q.J.G.S., 34, 249-54 et seqq.). 
The Glenkiln Shales and Hartfell Shales are Ordovician in age, 
and the Birkhill Shales are Silurian. 

M. L. K. C.). 


t MOFFAT SHALES, UPPER ... Silurian : Llandovery Series 
Superseded by Birkhill Shales. 


LapwortH (C.), 1872. Note on the results of some recent 
researches among the graptolitic black shales of the South of 
Scotland, G.M., 9, 535. The highest of the three subdivisions of 
the Moffat Shales. 


(M. L. K. C.). 


MOFFAT TERRANE Ordovician : Caradoc and Ashgill Series 
and Silurian: Llandovery Series 


LarworTtTH (C.), 1889. On the Ballantrae rocks of South Scot- 
land and their place in the Upland sequence, G.M., (3), 6, 59-60, 
63-4, 66, opposite 69. The Moffat Terrane attains its maximum 
development in the Ballantrae-Girvan district (Ayrshire) where 
it is made up of strata of varied lithological character, estimated 
at about 4000 ft. thick; subdivided into (1) Barr or Stinchar 
Series, (2) Ardmillan Series and (3) Newlands Series. In the 
Moffat district (Dumfriesshire) the terrane is represented by the 
Moffat Series consisting of black, grey and white graptolitic 
shales, 300-400 ft. thick; subdivided into (1) Glenkiln Shales, 


(2) Hartfell Shales and (3) Birkhill Shales, corresponding broadly 
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to the three Girvan subdivisions. In the country between Girvan 
and Moffat the rocks of the Moffat Terrane are intermediate in 
thickness and lithology; here the terrane includes the Leadhills 
Black Shales and the Lowther, Haggis Rock and Dalveen Groups, 
while in a corresponding position to the north-east it includes 
the Moorfoot, Heriot and Lugate Groups. 


Distribution : south Scotland. 
(M. L. K. C.). 


MONOCLIMACIS CRENULATA ZONE. 


See: Monograptus crenulatus Zone. 


MONOGRAPTI BEDS .. Silurian: Llandovery Series, Lower 


Type-locality : River Rheidol section, near Pont Erwyd, 
Cardiganshire. 


Jones (O.T.) and Pucu (W.J.), 1935. The geology of the dis- 
tricts around Machynlleth and Aberystwyth, P.G.A., 46, 272-4. 
Soft, dark-blue, rusty-weathering shales and flags, striped with 
numerous pale-grey siliceous seams. Thickness rather less than 
300 ft. Included in Lower Llandovery. Assigned to atavus, acin- 
aces, cyphus and triangulatus Zones. Underlain by acuminatus 
Zone and overlain by magnus Zone. 

The Monograpti Beds of the Pont Erwyd district form part 
of the Rheidol Group, and are equivalent to the Monograptus 
spp. Beds of the Machynlleth, Corris and Dinas Mawddwy dis- 
tricts. 

Distribution : Pont Erwyd district, Cardiganshire. 

(M. L. K. C.). 


MONOGRAPTUS ACINACES ZONE 
Silurian : Llandovery Series, Lower 


Type-locality : gorge of River Rheidol, south-west of Bryn- 
chwith, and about 4 mile south of Pont Erwyd, Cardiganshire. 


Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardigan- 
shire), Q.J.G.S., 65, 468, 485-6 et seqq., 504, plate xxv. The Mono- 
graptus rheidolensis Zone consists of 160 ft. of flags with thin 
shales (part of Rheidol Group); at the type-locality the lower 
and upper limits of the zone are defined by bands of calcareous 
nodules. Monograptus rheidolensis Jones is the junior synonym 
of Monograptus acinaces Tornquist. Underlain by Monograptus 
atavus Zone and overlain by Monograptus cyphus Zone. Fauna: 
_Climacograptus hughesi, C. rectangularis, C. scalaris var. nor- 
malis (common), Rhaphidograptus törnquisti (very common), 
Orthograptus mutabilis, Glyptograptus tamariscus, Dimorpho- 
graptus confertus cf. var. swanstoni, Monograptus acinaces [M. 
rheidolensis] (common), M. atavus (common), M. gemmatus [M. 
attenuatus], M. incommodus and M. sandersoni. 
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The Monograptus acinaces Zone has been recognized in 
various parts of Central Wales. It forms part of the Monograpti 
Beds of Pont Erwyd, the Monograptus spp. Beds of Machynlleth 
and the Monograptus Beds of Llanidloes. In some districts, as 
for example between Drygarn and Abergwesyn (Breconshire), 
the acinaces Zone is not easily separable from the underlying 
atavus Zone (Davies (K.A.), 1926, Q.J.G.S., 82, opposite 442, 444- 
5, 454). Erres (G.L.), 1925, G.M., 62, 338, regarded the acinaces 
Zone as a subzone of the vesiculosus Zone, but this arrangement 
has not been adopted by subsequent authors. 

MLK GJ: 


ë EN 8 


MONOGRAPTUS ARGENTEUS ZONE 
Silurian : Llandovery Series, Middle 


Type-locality: near the Lower Bridge in Skelgill Beck, 
about 14 miles south-east of Ambleside, Westmorland. 


Marr (J.E.) and Nicuotson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 668-9 et seqq. Hard black graptolitic shales, 
8 in. thick, containing a pale-green streak remarkable for its 
persistence. Included in Middle Skelgill Beds. Underlain by En- 
crinurus punctatus Zone and overlain by Phacops glaber Zone. 
Fauna: Climacograptus [Diplograptus] hughesi, C. scalaris var. 
normalis [C. normalis], Glyptograptus [Diplograptus] sinuatus, 
G. [Diplograptus] tamariscus, Diplograptus modestus (?), Petalo- 
graptus ovatus, Monograptus argenteus, M. argutus, M. atavus 
[M. tenuis], M. clingani, M. convolutus, M. crenularis, M. cyphus, 
M. gemmatus [M. attenuatus], M. gregarius, M. hisingeri, M. in- 
volutus, M. leptotheca, M. lobiferus [M. nicoli], M. [Rastrites] 
urceolus, Rastrites hybridus, R. peregrinus, Discinocaris brown- 
iana, D. gigas, Dawsonia campanulata and Orthoceras araneosum. 

This zone has been recognized in the Lake District and in 
the nearby Sedbergh area. It consists of a band of graptolitic 
shales, 8 in. thick in the Skelgill section and 6 in. thick in Mealy 
Gill, near Coniston. In the Watley Gill section, near Sedbergh, 
it is slightly thinner (Marr (J.E.), 1913, Q.J.G.S., 69, 11). The 
most interesting features of the argenteus Zone are its rich grap- 
tolitic fauna, and the occurrence in it of the ‘green streak’ q.v. 
Jones (O.T.) and Pucu (W.J.), 1916, Q.J.G.S., 71, 381, considered 
that the argenteus Zone of the Lake District corresponds exactly 
with the leptotheca Band of Wales. 

In addition to the ordinary meaning of the argenteus Zone, 
as indicated above, it should be noted that this term had pre- 
viously been used, but without being clearly defined, by Lar- 
WwoRTH (C.), 1880, A.M.N.H., (5), 5, 49, 362-3. The term Mono- 
graptus argenteus Subzone has been employed in an abstract 
sense as a subzone of the Monograptus gregarius Zone (ELLES 
(G.L.) and Woop (E.M.R.), 1914. A monograph of British grap- 
tolites, M.P.S., 516-26; Erres (G.L.), 1925, G.M., 62, 344-5). 


(M.L.K.C.). 


f 
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MONOGRAPTUS ATAVUS ZONE 
Silurian : Llandovery Series, Lower 


Type-locality : valley of River Wye, below Ddôl Farm, and 
about ł mile south-east of Rhayader, Radnorshire. 


LapwortH (H.), 1900. The Silurian sequence of Rhayader, 
Q.J.G.S., 56, 78-9 et seqq., plate vi, map. At the type-locality the 
Monograptus tenuis Zone consists of blue and grey shivery shales 
with sandy flags, weathering to brilliant reds (part of Ddôl 
Shales). Thickness estimated at 250 ft. Underlain by Diplograptus 
modestus Flags and overlain by Monograptus cyphus Zone. The 
chief fossil is Monograptus atavus [M. tenuis], and its associates 
are Climacograptus rectangularis and C. scalaris var. normalis 
[C. normalis]. 

Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardigan- 
shire), Q.J.G.S., 65, 468, 484-5, 504, 506. In the Rheidol section, 
near Pont Erwyd, the Monograptus atavus Zone is represented 
by about 150 ft. of flags and shales (part of Rheidol Group). 
Underlain by Cephalograptus (?) acuminatus Zone and overlain 
by Monograptus rheidolensis Zone. Fauna: Climacograptus me- 
dius, C. rectangularis, C. scalaris var. normalis, Rhaphidograptus 
térnquisti, Orthograptus vesiculosus, Dimorphograptus erectus, 
D. cf. extenuatus and Monograptus atavus. This zone marks the 
incoming of the monograptids. At Pont Erwyd the first Mono- 
graptus (M. atavus) makes its appearance near the top of the 
zone, in company with Dimorphograptus and Rhaphidograptus 
térnquisti. M. atavus has a considerable vertical range above this 
horizon, however, occurring in the succeeding rheidolensis, cy- 
phus and communis Zones, although it is there accompanied by 
other forms of Monograptus which are not represented in the 
atavus Zone. 

The Monograptus atavus Zone is now used in the sense in 
which it was described by O.T. Jones at Pont Erwyd, that is, 
for the strata between the Akidograptus acuminatus Zone and 
the Monograptus acinaces Zone. Erres (G.L.), 1925, G.M., 62, 338, 
suggested that the atavus Zone should be regarded as a subzone 
of the Orthograptus vesiculosus Zone, but this arrangement has 
not been adopted by subsequent authors. 

The atavus Zone has been recognized in various parts of 
Central Wales, but in some districts, as for example near Aber- 
gwesyn (Breconshire), it is not easily separable from the over- 
lying acinaces Zone (Davies (K.A.), 1926, Q.J.G.S., 82, opposite 
442, 444-5, 454). On Drygarn Fawr, north of Abergwesyn, the 
massive Drygarn Conglomerate q.v. occurs a little below the top 
of the atavus Zone. 

- In addition to the ordinary meaning of this zone, as indicated 
above, it should be noted that the term tenuis Zone had pre- 
viously been used, but without being clearly defined, for part of 
the Skelgill Beds of the Lake District (Lapwortu (C.), 1880, 
A.M.N.H., (5), 5, 49, 362-3). M. L.K. C.). 
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MONOGRAPTUS BEDS .. Silurian: Llandovery Series, Lower 


Type-locality : River Clywedog section, near Cribynau Cot- 
tages, and about 1-1} miles north-west of Llanidloes, Mont- 
gomeryshire. 

Jones (W.D.V.), 1945. The Valentian succession around 
Llanidloes, Montgomeryshire, Q.J.G.S., 100, 317-8, 320, opposite 
330. Mudstones with bands of laminated shale, and sandy mica- 
ceous mudstones with flaggy bands. Thickness 415 ft. Included 
in Lower Clywedog Stage. Underlain by Acuminatus Shales and 
overlain by Triangulatus Beds. Assigned to atavus (?), acinaces 
and cyphus Zones. Fauna: Climacograptus hughesi, C. medius, 
C. rectangularis, C. scalaris var. normalis, Rhaphidograptus törn- 
quisti, Glyptograptus tamariscus (or var.), Monograptus acinaces, 
M. atavus, M. cyphus, M. gemmatus [M. attenuatus], M. incom- 
modus (?), M. revolutus and M. sandersoni. 


Distribution : Llanidloes district, Montgomeryshire. 
(M. L. K. C.). 


t MONOGRAPTUS BOHEMICUS ZONE, LOWER 
Silurian : Ludlow Series 
Type-area : Lake District. 


Although not officially superseded this zone is not in current 
use. 
Marr (J.E.), 1892. On the Wenlock and Ludlow Strata of 
the Lake District, G.M., (3), 9, 534-41. Zonal name equivalent to 
the Upper Coldwell Beds q.v. Underlain by zone of Phacops 
obtusicaudatus and overlain by zone of M. bohemicus (upper 
part). 

(J.D.L.). 


+MONOGRAPTUS BOHEMICUS ZONE, UPPER 
Silurian : Ludlow Series 
Type-area: Lake District. 


Although not officially superseded this zone is not in current 
use. 

Marr (J.E.), 1892. On the Wenlock and Ludlow Strata of 
the Lake District, G.M., (3), 9, 534-41. Zonal name equivalent to 
the Coniston Grits q.v. Fossils: Monograptus bohemicus, M. co- 
lonus, M. roemeri. Overlain by zone of M. leintwardinensis and 
underlain by zone of M. bohemicus (lower part). 

(J.D. L.). 


MONOGRAPTUS CLINGANI BAND 
Silurian : Llandovery Series 
Type-locality : near the Lower Bridge in Skelgill Beck, about 
14 miles south-east of Ambleside, Westmorland. 


Marr (J.E.) and Nicnotson (H.A.), 1888. The Stockdale 
Shales, Q@.J.G.S., 44, 672-3 et seqq. Black and blue thinly-lamin- 
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_ ated shales, 1 ft. thick at the type-locality. Included in Upper 
Skelgill Beds. Underlain by Barren Band and overlain by Ampyx 
_ aloniensis Zone. Fauna: Climacograptus scalaris var. normalis 
_{[C. normalis], Glyptograptus [Diplograptus] sinuatus, G. [Di- 
plograptus] tamariscus, Petalograptus folium, P. ovatus, Mono- 
graptus clingani, M. crenularis, M. distans, M. gregarius, M. ja- 
culum, M. lobiferus [M. nicoli], M. sedgwicki [M. spinigerus], 
M. [Rastrites] urceolus, Rastrites hybridus, Favosites mullochen- 
sis, Peltocaris aptychoides and Aptychopsis lapworthi. 


Distribution : Lake District. 
(M. L. K. C.). 


MONOGRAPTUS CLINGANI HORIZON 
Silurian : Llandovery Series, Upper 


Type-locality : Dobb’s Linn, west of Birkhill Cottage, and 
_ about 94 miles north-east of Moffat, Dumfriesshire. 


LarwoRrTH (C.), 1878. The Moffat Series, Q.J.G.S., 34, 249-50, 
324, fig. 30. A double seam of black shales having a total thickness 
of about 6 in. Occurs at the centre of a series of barren grey 
shales which form the lower part of the Monograptus spinigerus 
Zone (Upper Birkhill Shales). Crowded with well-marked fossils, 
principally Climacograptus [Diplograptus] hughesi, C. scalaris, 
Glyptograptus [Diplograptus] tamariscus, Petalograptus [Diplo- 
graptus| folium, Monograptus clingani, M. leptotheca, M. runci- 
natus, M. sedgwicki and Rastrites hybridus. 


Distribution : Moffat district, Southern Uplands of Scotland. 
(M. L. K. C): 


+MONOGRAPTUS COMMUNIS ZONE 
Silurian : Llandovery Series, Lower and Middle 


Type-locality : gorge of River Rheidol, west-south-west of 
Ty’n-y-ffordd Farm, and about ł mile south-south-east of Pont 
Erwyd, Cardiganshire. 

Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardigan- 
shire), Q.J.G.S., 65, 468, 488-90 et seqq., 504, plate xxv. Blue and 
dark-blue mudstones and shales with abundant graptolites (part 
of Rheidol Group). Thickness 63 ft. 6 in. Underlain by Mono- 
graptus cyphus Zone and overlain by Monograptus convolutus 
Zone. Contains the triangulatus var., triangulatus, magnus and 
leptotheca Bands qq.v. Fauna includes Climacograptus hughesi, 
Rhaphidograptus térnquisti, Orthograptus cf. bellulus, Glypto- 
` graptus tamariscus, Diplograptus magnus, Petalograptus palmeus, 
Monograptus cf. argenteus, M. argutus, M. communis, M. com- 
munis var., M. concinnus, M. fimbriatus, M. gregarius, M. lepto- 
theca, M. cf. millipeda, M. revolutus, M. triangulatus, M. trian- 


gulatus var., Rastrites approximatus and R. longispinus. 
9 
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(Monograptus communis Zone, continued) 


The name Monograptus communis Zone has fallen into dis- 
use. The rocks at Pont Erwyd which were formerly included 
in this zone are now assigned to the Monograptus triangulatus, 
Diplograptus magnus and Monograptus leptotheca Zones (JONES 
(O.T.) and Puc (W.J.), 1935, P.G.A., 46, 273-6). 


M. L. K. C.). 


MONOGRAPTUS CONVOLUTUS BAND : 
Silurian, Llandovery Series, Middle 


Type-locality : old coach-road section, immediately west of 
Derwenlas, about 2 miles south-west of Machynlleth, Mont- 
gomeryshire. 


Jones (O.T.) and Pucu (W.J.), 1916. The geology of the dis- 
trict around Machynlleth and the Llyfnant Valley, Q.J.G.S., 71, 
346, 355-7. Dark shales with green flags, containing Climacograp- 
tus hughesi, C. scalaris, Monograptus convolutus (common), 
M. decipiens, M. limatulus, M. lobiferus (common), M. regularis, 
M. tenuis and Rastrites sp. Thickness 3 ft. 7 in. Included in 
Monograptus regularis Zone (Derwen Group). 

Pucu (W.J.), 1929, Q.J.G.S., 85, 279, 281, stated that at Craig 
y Pant, near Llanymawddwy (Merioneth), the convolutus Band 
consists of dark-blue graptolitic shales, about 6 ft. thick, with 
grey-green flags. 


Distribution : Central and North Wales. 
(M. L. K. C.). 


MONOGRAPTUS CONVOLUTUS ZONE 
Silurian : Llandovery Series, Middle 


Type-locality : near the Lower Bridge in Skelgill Beck, about 
14 miles south-east of Ambleside, Westmorland. 


Marr (J.E.) and NicHotson (H.A.), 1888. The Stockdale Sha- 
les, Q.J.G.S., 44, 670-1 et seqq. Dark greyish-blue shales and 
some green and blue mudstones (part of Middle Skelgill Beds). 
Thickness 7 ft. 9 in. at the type-locality. Underlain by Phacops 
glaber Zone and overlain by Barren Band. Fauna includes 
Climacograptus [Diplograptus] hughesi, C. scalaris var. normalis 
[C. normalis], Glyptograptus [Diplograptus] tamariscus (very 
abundant in the lowest part of the zone), Diplograptus modes- 
tus (?), Petalograptus folium, P. ovatus, Cephalograptus [Petalo- 
graptus] cometa, Gladiograptus [Retiolites] perlatus, Monograptus 
argutus, M. clingani, M. communis, M. convolutus, M. crenularis, 
M. cyphus, M. gemmatus [M. attenuatus], M. gregarius, M. invo- 
lutus, M. lobiferus [M. nicoli], M. [Rastrites] urceolus, Rastrites 
hybridus, R. peregrinus, Dawsonia campanulata and Sowerbyella 
[Leptaena] quinquecostata. 

In the Lake District the term Monograptus convolutus Zone 
is used in the sense in which it was originally defined by Marr 
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and NicHotson, as indicated above. The zone has been recog- 
nized also in the nearby Sedbergh and Ingleborough areas 
(Marr (J.E.), 1913, Q.J.G.S., 69, 11; Kine (W.B.R.) and Wm- 
cocKson (W.H.), 1934, Q.J.G.S., 90, 19). 

In Wales the convolutus Zone is now generally used for the 
strata between the leptotheca and cometa Zones. Some authors, 
however, include in the convolutus Zone all the strata between 
the leptotheca and sedgwicki Zones, referring to the cometa Zone 
as a band and including it at the top of the convolutus Zone. 
In Central Wales the convolutus Zone has been recognized in 
many areas. In Radnorshire, Montgomeryshire and Cardiganshire 
it is represented by part of the Gigrin Mudstones of Rhayader 
(Lapworts (H.), 1900, Q.J.G.S., 56, 81, plate vi), part of the Dol- 
gadfan Group of Tarannon (Woop (E.M.R.), 1906, Q.J.G.S., 62, 
682-3), and part of the Castell Group of Pont Erwyd (JongEs 
(O.T.), 1909, Q.J.G.S., 65, 468, 504). At Llanidloes (Montgomery- 
shire) it is represented by mudstones and shales (Convolutus 
Beds), 390 ft. thick, with the cometa Band at the top (Jones 
(W.D.V.), 1945, Q.J.G.S., 100, 319-20). Between Drygarn and 
Abergwesyn (Breconshire) 280-500 ft. of blue and grey mudstones 
have been assigned to this zone; there, and south-westwards 
towards Pumpsaint, a group of flags and shales with Petalograp- 
tus minor occurs at the top of the zone (Davies (K.A.), 1926, 
Q.J.G.S., 82, 438, opposite 442, 448-50, 456-7; idem, 1933, Q.J.G.S., 
89, 176, 183-4). In the belt of country extending from Machynlleth 
(Montgomeryshire) to Llanymawddwy (Merioneth) strata equi- 
valent to the convolutus and cometa Zones together are referred 
to as the Monograptus regularis Zone (Jones (O.T.) and Pucu 
(W.J.), 1916, Q.J.G.S., 71, 346, 355-7; Pucu (W.J.), 1929, Q.J.G.S., 
85, 279, 281-2). In North Wales the convolutus Zone has been 
recognized in various places, including the Llangollen Synclino- 
rium (Wits (L.J.) and Smtr (B.), 1922, @.J.G.S., 78, 193-4), 
western Denbighshire (Boswett (P.G.H.), 1935, P.G.A., 46, 156), 
and Anglesey (GREENLY (E.), 1919. The geology of Anglesey, Mem. 
G.S.G.B., 482). 


Erres (G.L.), 1925, G.M., 62, 344, stated that the convolutus 
Zone is marked by the gradual evolution of Monograpti of 
‘hooked’ type, and the acme of Monograpti of ‘lobate’ type. 


(M: L. K. C.). 


MONOGRAPTUS CRENULATUS ZONE 
Silurian : Llandovery Series, Upper 


Type-locality : valley of Tarannon River, near Dolgau, about 
4% miles south-south-east of Llanbrynmair, Montgomeryshire. 


Woop (E.M.R.), 1906. The Tarannon Series of Tarannon, 
Q.J.G.S., 62, 655-7 et seqq. Greyish-green mudstones and shales 
with occasional thin flaggy beds and some purple mudstones 
(Dolgau Mudstones). Thickness some 420 ft. at the type-locality. 
Underlain by Monograptus griestonensis Zone and overlain by 
Cyrtograptus murchisoni Zone (Wenlock). Fauna (from various 


164 

(Monograptus crenulatus Zone, continued) 
localities in the Tarannon district) includes Gladiograptus [Re- 
tiolites] geinitzianus, Monograptus discus, M. griestonensis, M. 
marri, M. cf. nodifer, M. nudus, M. priodon (common), M. spec- 
iosus (common), M. spiralis [M. spiralis and M. subconicus], 
M. vomerinus (?) and M. vomerinus var. crenulatus [M. crenu- 
latus] (common). The index-fossil is the dominant form. Mono- 
graptus discus, M. griestonensis, M. marri and M. nudus, which 
occur commonly in the underlying strata, are rare in the cren- 
ulatus Zone. 

The Monograptus crenulatus Zone, the uppermost zone of 
the Upper Llandovery, occurs in various parts of Central Wales. 
It is well developed in the type-area of Tarannon (see above); 
here, and in the adjoining Talerddig district (Basserr (D.A.), 
1955, Q.J.G.S., 111, 240, 245-9), the mudstones and shales be- 
longing to this zone pass up conformably into the lowest strata 
of the Wenlock Series. East of Llanidloes (Montgomeryshire) the 
crenulatus Zone consists of soft green and maroon mudstones 
(Pale Shales) which may be at least 1265 ft. thick in the Cwm 
Cignant section, but hardly exceed 600 ft. a few miles to the 
north (Jones (W.D.V.), 1945, Q.J.G.S., 100, 324-5, 327). Near 
Abbey-Cwmhir (Radnorshire) this zone consists of greenish-grey 
and pale-green mudstones, about 1300 ft. thick (RoBErts (R.O.), 
1929, Q.J.G.S., 85, 664, 672). On the south-east side of the Towy 
Anticline the crenulatus Zone is well developed near Newbridge- 
on-Wye (Radnorshire and Breconshire) where it consists of Pale 
Shales, 350-1500 + ft. thick (Jones (O.T.), 1947, Q.J.G.S., 103, 4, 
7-12). Westwards, in the hilly country to the south-east of Tre- 
garon (Cardiganshire) the zone is represented by the Green and 
Purple Shales (Davies (K.A.), 1933, Q.J.G.S., 89, 176, 189). In 
North Wales the crenulatus Zone occurs at Conway (Caernar- 
vonshire) where it forms part of the Gyffin Shales (Erres (G.L.), 
1909, Q.J.G.S., 65, 172, 186). Farther east, in the Llangollen Syn- 
clinorium the zone is represented by the Crenulatus Beds (WILLS 
(L.J.) and Smrru (B.), 1922, Q.J.G.S., 78, 193 et seqq., plate iii), and 
it has been recognized also in the Berwyn Dome (Kine (W.B.R.), 
1928, Q.J.G.S., 84, 690-1, 700; Wurrrineron (H.B.), 1938, Q.J.G.S., 
94, 426). 

In the Lake District, graptolites found near the top of the 
Browgill Beds in the Kentmere area suggest that the crenulatus 
AS is present there (BLAcKIE (R.C.), 1933, P. Liverpool G.S., 16, 

In the south of Scotland strata which crop out in the Pentland 
Hills, near Edinburgh, and which contain a predominantly shelly 
fauna, are assigned to this zone (Lamont (A.), 1947, G.M., 84, 
193-208, 289-303). 


(M. L. K.C.). 
MONOGRAPTUS CRISPUS ZONE 


Silurian: Llandovery Series, Upper 
Type-locality: The Rake, Browgill section, north-east of 
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Stockdale, and about 24 miles east-north-east of Kentmere, 
Westmorland. 

Marr (J.E.) and Nicuotson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 676-7 et seqq. Pale shales, 44 ft. thick at 
the type-locality, with many graptolitic bands in the middle part 
of the succession. Included in Lower Browgill Beds. Underlain 
by Monograptus turriculatus Zone and overlain by Upper Brow- 
gill Beds. Fauna includes Petalograptus palmeus, Gladiograptus 
[Retiolites] geinitzianus (abundant), Monograptus crispus (abun- 
dant), M. discus (abundant), M. exiguus (abundant), M. grieston- 
ensis, M. hisingeri, M. pandus (abundant), M. [Cyrtograptus ?] 
spiralis and Cyrtograptus grayae. In the Spengill section, near 
Sedbergh, the crispus Zone consists of about 44 ft. of strata, and 
the Cyrtograptus grayae Band q.v. is believed to form the very 
uppermost part of the zone. 

Woop (E.M.R.), 1906. The Tarannon Series of Tarannon, 
Q.J.G.S., 62, 660-2 et seqq. In the Tarannon district (Montgomery- 
shire) the crispus Zone is represented by shales with occasional 
mudstones and small micaceous flags (Gelli Shales). Thickness 
not less than 800-1000 ft. Underlain by Monograptus turriculatus 
Zone and overlain by M. griestonensis Zone. Fauna includes 
Petalograptus palmeus var. tenuis, M. crispus, M. discus, M. exi- 
guus, M. marri, M. nudus, M. priodon and M. spiralis [M. sub- 
conicus]; M. turriculatus occurs but is extremely rare. 


In the Lake District the term Monograptus crispus Zone is 
used in the sense in which it was originally defined by MARR 
and NıcmoLrson. The zone has been recognized also in the nearby 
Cross Fell Inlier (Sorron (F.W.), 1935, Q.J.G.S., 91, 661). 


In the Southern Uplands of Scotland the crispus Zone is 
represented by part of the Gala Group (PRINGLE (J.), 1935. 
British Regional Geology : The South of Scotland, 45). 


The crispus Zone occurs in various parts of Wales and the 
Welsh Borderland. It is particularly well developed in the Ta- 
rannon district of Central Wales (see above). In the Llanidloes 
district (Montgomeryshire) it is represented by the Caerau Mud- 
stones, 800 ft. thick (Jones (W.D.V.), 1945, Q.J.G.S., 100, 321-3). 
Near Abbey-Cwmhir (Radnorshire) the zone thins out eastwards, 
being probably overlapped by higher strata (Roserts (R.O.), 1929, 
Q.J.G.S., 85, 663-5). In North Wales the crispus Zone has been 
recognized at Conway (Caernarvonshire) where it forms part of 
the Gyffin Shales (Erres (G.L.), 1909, Q.J.G.S., 65, 172, 186), and 
in the Bala country (Merioneth) where it forms part of the 
Cwm-yr-Aethnen Shales (Erres (G.L.), 1922, Q.J.G.S., 78, 137, 
157). Farther east the zone occurs in the Llangollen Synclinorium 
(Wits (L.J.) and Smrrx (B.), 1922, Q.J.G.S., 78, 193 et seqq.) and 
the Berwyn Dome (Kine (W.B.R.), 1928, Q.J.G.S., 84, 690, 700). 
In Shropshire part of the Purple Shales probably belongs to this 
zone (WHITTARD (W.F.), 1928, Q.J.G.S., 83, 756-7; idem, 1932, 


Q.J.G.S., 88, 885). 
(M. L. K. C.). 
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MONOGRAPTUS CYPHUS BAND 
Silurian : Llandovery Series, Lower 


Graptolitic bands occur at various horizons in the Mono- 
graptus cyphus Zone of Central Wales, but in both the Machyn- 
Ileth and Llanidloes districts of Montgomeryshire a particular 
band has been referred to as the Monograptus cyphus Band. At 
Ffridd Cae Crŷdd, about 2 miles south of Machynlleth, the cyphus 
Band yields Climacograptus hughesi, Rhaphidograptus tornquisti, 
Monograptus atavus, M. cyphus, M. revolutus var. austerus (?) 
and M. sandersoni (Jones (O.T.) and Pucu (W.J.), 1916, Q.J.G.S., 
71, 353, 364). The cyphus Band of Llanidloes is a hard, blue 
laminated band, about 2 in. thick, containing numerous grapto- 
lites (Jones (W.D.V.), 1945, Q.J.G.S., 100, 318, fig. 5). 


(M. L. K. C.). 


MONOGRAPTUS CYPHUS ZONE 
Silurian : Llandovery Series, Lower 


Type-locality : valley of River Wye, close to Ddôl Farm, 
about 4 mile south-east of Rhayader, Radnorshire. 


LapwortH (H.), 1900. The Silurian sequence of Rhayader, 
Q.J.G.S., 56, 79 et seqq., plate vi, map. Grey flags and shales which 
cannot be less than 200 ft. thick at the type-locality (part of Ddôl 
Shales). Underlain by Monograptus tenuis Zone and overlain by 
Monograptus fimbriatus Zone. Fauna: Climacograptus rectan- 
gularis, C. scalaris var. normalis [C. normalis], Monograptus 
gemmatus [M. attenuatus], M. cyphus, M. revolutus (?) and 
M. sandersoni (?). 


Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardigan- 
shire), Q.J.G.S., 65, 468, 486-8 et seqq., 504, 528, plate xxv. The 
Monograptus cyphus Zone of Rhayader is probably equivalent 
to the combined rheidolensis and cyphus Zones of Pont Erwyd. 
The Monograptus cyphus Zone, as thus restricted by Jones, is 
represented in the River Rheidol section, south of Pont Erwyd, 
by 40 ft. of flags and black shales (part of Rheidol Group). Under- 
lain by Monograptus rheidolensis Zone and overlain by Mono- 
graptus communis Zone. Fauna includes Climacograptus hughesi, 
C. scalaris var. normalis, Rhaphidograptus térnquisti, Ortho- 
graptus mutabilis, O. vesiculosus cf. var. penna, Glyptograptus 
sinuatus, G. tamariscus, Monograptus atavus, M. cyphus, M. gem- 
matus [M. attenuatus], M. gregarius, M. revolutus, M. revolutus 
var. austerus and M. sandersoni. The index species appears to 
be almost confined to this zone. Suppury (M.), 1958, P.T.R.S., B 
241, 486, suggested that the cyphus Zone in the Rheidol section 
is slightly thicker than was indicated by Jones, as a faunal 
assemblage like that of the cyphus Zone occurs in a fossiliferous 
horizon at the base of the triangulatus var. Band. 

The term Monograptus cyphus Zone is now generally under- ` 
stood in the restricted sense in which it was first employed by 


tae 
me- 


p 167 


O.T. Jones at Pont Erwyd, that is, for the strata between the 
Monograptus acinaces Zone and the Monograptus triangulatus 
Zone. The cyphus Zone has been recognized in many parts of 
Central Wales. It forms part of the Monograpti Beds of Pont 
Erwyd, the Monograptus spp. Beds of Machynlleth, the Mono- 
graptus Beds of Llanidloes, and the Clynmarch Grits and Shales 
of Llansawel. The thickness of the zone is never great: at Pont 
Erwyd it is 40 ft. or slightly more (see above); between Drygarn 
and Abergwesyn (Breconshire) it is 40-45 ft. (Davs (K.A.), 1926, 
Q.J.G.S., 82, opposite 442, 445-6, 454-5); and at Llanidloes (Mont- 
gomeryshire) the observed thickness is 55 ft. (Jones (W.D.V.), 
1945, Q.J.G.S., 100, 318). In Westmorland, shales occurring in 
the Cross Fell Inlier have been assigned to this zone (SHOTTON 
(F.W.), 1935, Q.J.G.S., 91, 658-60). 

It should be noted that in addition to the generally accepted 
meaning of the Monograptus cyphus Zone as outlined above, the 
term has been used also in an abstract sense by Erres (G.L.) 
and Woop (E.M.R.), 1914. A monograph of British graptolites, 
M.P.S., 516-26. These authors list the graptolite fauna, but without 
reference to actual sections, and their usage of the term is there- 
fore not precisely the same as that of O.T. Jones. Exttes (G.L.), 
1925, G.M., 62, 344, stated that the cyphus Zone is marked by 
the abundance of Monograpti of ‘old-fashioned’ type. 


M. L. K.C.). 


MONOGRAPTUS DECIPIENS BAND 
Silurian: Llandovery Series, Middle 

Type-locality : old coach-road section, immediately west of 
Derwenlas, about 2 miles south-west of Machynlleth, Mont- 
gomeryshire. 

Jones (O.T.) and Pucu (W.J.), 1916. The geology of the 
district around Machynlleth and the Llyfnant Valley, Q.J.G.S., 
71, 346, 355-7. Rusty-weathering mudstones with shale laminae, 
containing, somewhat sparsely, Climacograptus hughesi, Petalo- 
graptus minor, Monograptus convolutus, M. decipiens, M. lima- 
tulus, M. regularis and Rastrites hybridus. Thickness 3 ft. Occurs 
10 ft. 6 in. above the top of the cometa Band. Included in Mono- 
graptus regularis Zone (Derwen Group). South of the type-area 
Cephalograptus cometa has been found in this band. 

Pucu (W.J.), 1929, Q.J.G.S., 85, 279, 281-2, stated that at 
Craig y Pant, near Llanymawddwy (Merioneth), the decipiens 
Band consists of 5 ft. of dark graptolitic shales. 


Distribution : Central and North Wales. 
(MM. L. K. C.). 


MONOGRAPTUS DUBIUS BEDS 
Silurian : Wenlock and Ludlow Series 


Type-locality : Llanrwst stream, north-east of Llanrwst, 
Denbighshire. 
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(Monograptus dubius Beds, continued) 


Boswe tt (P.G.H.), 1940. The geology of an area of Salopian 
rocks west of the Conway Valley, in the neighbourhood of 
Llanrwst, Denbighshire, P.G.A., 51, 157. Thin-bedded flags and 
papery shales with abundant Monograptus dubius, associated 
with the top of the Monograptus flemingii Beds, and flags contain- 
ing M. vulgaris; considered to be at top of Wenlock or base of 
Ludlow. Identified in central and western Denbighshire only. 


(P.R. E.). 


+MONOGRAPTUS EXIGUUS ZONE 
Silurian : Llandovery Series, Upper 


LapworTtTH (C.), 1880. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 6. 200. A zone typified by the Lower 
Gala of the south of Scotland and the Crossopodia beds of Girvan 
(Ayrshire). Represented by thin graptoliferous seams found 
occasionally in thick zones of flagstones, and purple and green 
shales. This zone comes between the Rastrites maximus Zone 
below and the Cyrtograptus grayae Zone above. Fauna: Mono- 
graptus crispus, M. galaensis, M. salteri and M. turriculatus are 
generally typical; other forms include Gladiograptus [Retio- 
lites] geinitzianus (very rare) and varieties of Monograptus prio- 
don (common). Recognized in the south of Scotland, the Lake 
District, Wales and Ireland. 

The name Monograptus exiguus Zone has fallen into disuse, 
being seldom employed after Lapwortu’s original description 
of it. 

(M. L. K. C.). 


MONOGRAPTUS FIMBRIATUS ZONE 
Silurian: Llandovery Series 


Type-locality: near the Lower Bridge in Skelgill Beck, 
about 14 miles south-east of Ambleside, Westmorland. 


Marr (J.E.) and Nicuotson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 665-7 et seqq. Black pyritous shales contain- 
ing many graptolites; a thickness of 7 ft. 34 in. is seen at the 
type-locality. Included in Middle Skelgill Beds. Underlain by 
Dimorphograptus confertus Zone and overlain by Encrinurus 
punctatus Zone. Fauna includes Climacograptus [Diplograptus] 
hughesi, C. scalaris var. normalis [C. normalis], Orthograptus 
[Diplograptus] vesiculosus, Glyptograptus [Diplograptus] sinua- 
tus, G. [Diplograptus] tamariscus, Diplograptus modestus (?), 
Petalograptus ovato-elongatus, P. ovatus, Monograptus atavus 
[M. tenuis], M. cyphus, M. fimbriatus, M. gemmatus [M. atte- 
nuatus], M. gregarius, M. leptotheca, M. sandersoni, M. trian- 
gulatus, Rastrites peregrinus, Dawsonia campanulata, Discinocaris 
sp., and Orthoceras araneosum. 

The term Monograptus fimbriatus Zone is used for strata in 
the Lake District in the sense in which it was originally defined 
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by Marr and Nicuotson as indicated above. This term is no 
longer used in Central Wales where it was formerly applied to 
part of the Ddôl Shales of Rhayader (LapwortH (H.), 1900, 
Q.J.G.S., 56, 79-80) and to part of the Dolgadfan Group of Taran- 
non (Woop (E.M.R.), 1906, Q.J.G.S., 62, 685-6). 

The Monograptus fimbriatus Subzone of Extes (G.L.) and 
Woop (E.M.R.), 1914. A monograph of British graptolites, M.P.S., 
516-26, is now seldom used. These authors employed the term 
in an abstract sense as a subzone of the M. gregarius Zone (see 
also Extes (G.L.), 1925, G.M., 62, 344-5). 

(M. L. K. C.). 


MONOGRAPTUS FLEMINGII BEDS 
Silurian : Wenlock Series 

Type-locality : County Council quarry, east-north-east of 
Pont Petryal, Denbighshire. 

BosweE tu (P.G.H.), 1927. The Salopian rocks and Tectonics of 
the district south-west of Ruthin, Denbighshire, Q.J.G.S., 83, 
692. Beds overlying the Denbighshire Grit Series and contain- 
ing Monograptus flemingii. Lithologically similar to Nantglyn 
Flags. Fauna from upper beds indicate Cyrtograptus lundgreni 
Zone. 

BosweE tu (P.G.H.), 1943. The Salopian rocks and geological 
structure of the country around Eglwys-fach and Glan Conway, 
N.W. Denbighshire, P.G.A., 54, 94. Occurrence of C. rigidus and 
M. flemingii in the Lletty Beds of the Denbighshire Grit Series 
alters the lower limit to within the Grits. Map p. 112. 

(P.R.E.). 


TtT MONOGRAPTUS GREGARIUS SHALES. 
See: Glenshalloch Shales and Diplograptus modestus Shales. 


MONOGRAPTUS GREGARIUS ZONE 
Silurian: Llandovery Series,-Lower and Middle 

Type-locality : Dobb’s Linn, west of Birkhill Cottage, and 
about 94 miles north-east of Moffat, Dumfriesshire. 

Larwortu (C.), 1878. The Moffat Series, Q.J.G.S., 34, 250-2 
et seqq., 320-1, fig. 29. Black flaggy shales, with lines of coloured 
clays and seams of calcareous ironstone nodules (part of Lower 
Birkhill Shales). Thickness 35 ft. at the type-locality. Underlain 


` by Diplograptus vesiculosus Zone and overlain by Diplograptus 


cometa Zone. Fauna includes Climacograptus innotatus, C. sca- 
laris var. normalis (common), Orthograptus [Diplograptus] in- 
sectiformis, O. [Diplograptus] vesiculosus, Glyptograptus [Diplo- 
graptus] tamariscus (common), Diplograptus modestus, Petalo- 
graptus [Diplograptus] folium (common), Dimorphograptus [Di- 
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plograptus] physophora, Monograptus argutus, M. atavus [M. 
tenuis] (common), M. communis var. (common), M. concinnus, 
M. cyphus (common), M. fimbriatus, M. gemmatus [M. attenua- 
tus], M. gregarius (common), M. leptotheca, M. lobiferus, M. san- 
dersoni, M. triangulatus (common), Rastrites peregrinus (com- 
mon), Dawsonia campanulata (common) and Discinocaris brow- 
niana. 

The term Monograptus gregarius Zone is now rarely used, 
except in the Southern Uplands of Scotland where it is still 
employed in the sense in which it was originally defined by 
LAPWORTH. The zone has been recognized at many localities, 
from the basin of the Lugate Water (Midlothian) in the north- 
east to The Rinns of Galloway in the south-west (Peacu (B.N.) 
and Horne (J.), 1899. The Silurian rocks of Britain, l, Scotland, 
Mem. G.S.G.B., 81, 96 et seqq.). In the Girvan district (Ayrshire) 
the Glenshalloch Shales have been assigned to this zone. 

In addition to its generally accepted meaning, as outlined 
above, the term has been used also in an abstract sense by 
Erres (G.L.) and Woop (E.M.R.), 1914. A monograph of British 
graptolites, M.P.S., 516-26. In the scheme proposed by these 
authors the gregarius Zone comes between the cyphus and convo- 
lutus Zones, and is subdivided into the Monograptus fimbriatus, 
M. triangulatus and M. argenteus Subzones. Suppury (M.), 1958, 
P.T.R.S., B 241, 489-90, suggested a twofold subdivision of the 
zone into the M. triangulatus - M. fimbriatus Subzone below, and 
the M. argenteus Subzone above. Erres (G.L.), 1925, G.M., 62, 
344-5, stated that the gregarius Zone is marked by the entrance 
of Monograpti of ‘isolate’ and ‘lobate’ type. _ 

(M L. K. C.). 


MONOGRAPTUS GRIESTONENSIS ZONE 
Silurian : Llandovery Series, Upper 


Type-locality : valley of Tarannon River near confluence with 
River Trwstnant, about 5 miles south-south-east of Llanbryn- 
mair, Montgomeryshire. f 


Woop (E.M.R.), 1906. The Tarannon Series of Tarannon, 
Q.J.G.S., 62, 657-60 et seqq. Grits, greywackes and shales (Ta- 
lerddig Grits). Thickness 1100-1150 ft. at the type-locality. Un- 
derlain by Monograptus crispus Zone and overlain by Mono- 
graptus crenulatus Zone. Fauna includes Monograptus cf. dex- 
trorsus, M. discus (common), M. griestonensis (common), M. marri 
(common), M. nudus (common), M. priodon (common) and 
M. spiralis [M. subconicus] (common); M. vomerinus var. crenu- 
latus [M. crenulatus] is a rare species in this zone, and occurs 
only in the upper part of the zone. All these graptolites, except 
M. marri, range up into the overlying crenulatus Zone, but the 
following, which are doubtfully or poorly developed in the over- 
lying beds, are at their maximum development in the grieston- 
ensis Zone: M. discus, M. griestonensis, M. nudus and M. spi- 
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E ralis. The index-fossil is the most characteristic and abundant 
species. 

The griestonensis Zone has been recognized in various parts 

of Central Wales. It is particularly well developed in the type- 

_ area of Tarannon (see above) and in the adjoining Talerddig 
district (Bassert (D.A.), 1955, Q.J.G.S., 111, 240, 242-5). Near 
Llanidloes (Montgomeryshire) it is represented by grits and 
mudstones (Moelfre Group), 1500 ft. thick (Jones (W.D.V.), 1945, 
Q.J.G.S., 100, 322-4). In the Abbey-Cwmhir district (Radnorshire) 
the zone consists of grits and mudstones, but the grits here are 
much less important than at Tarannon (Roserts (R.O.), 1929, 
Q.J.G.S., 85, 664-5, 672). South-westwards, in the country be- 
tween Abergwesyn and Pumpsaint (Breconshire and Carmarthen- 
shire), the griestonensis Zone is included in the massive Pysgotwr 
Grits (Davies (K.A.), 1933, Q.J.G.S., 89, 176, 188-9). To the north- 
east of Tarannon the zone has been recognized in the Berwyn 
Dome (Kinc (W.B.R.), 1928, Q.J.G.S., 84, 690, 700) and the Llan- 
gollen Synclinorium (Wits (L.J.) and Smrt (B.), 1922, Q.J.G.S., 
78, 193 et seqq.). 

In the Southern Uplands of Scotland the griestonensis Zone 
is represented by part of the Gala Group (PRINGLE (J.), 1935. 
British Regional Geology : The South of Scotland, 45). 

(M. L. K. C.). 


MONOGRAPTUS HALLI BAND 
Silurian : Llandovery Series, Upper 


Type-locality : old coach-road section, immediately west of 
Derwenlas, about 2 miles south-west of Machynlleth, Montgom- 
eryshire. 

JONES (O.T.) and Pucu (W.J.), 1916. The geology of the district 
around Machynlleth and the Llyfnant Valley, Q.J.G.S., 71, 346, 
355-6, 358, 361. A band of very dark mudstones containing 
Climacograptus extremus, Monograptus halli and M. involutus. 
Thickness 8 in. Included in Monograptus halli Zone (Derwen 
Group). In an exposure 250 yds. south-west of Caerhedyn Farm- 
house (14 miles south-south-west of Derwenlas) the halli Band 
contains Climacograptus hughesi, C. extremus (?), Monograptus 
gemmatus, M. halli, M. jaculum, M. nudus and Rastrites linnaei. 
The halli Band of Llanidloes (Montgomeryshire) is a 4-inch band 
of graptolitic shales (Jones (W.D.V.), 1945, Q.J.G.S., 100, 321). 

Distribution : Central Wales. 

(M. L. K. C.). 


MONOGRAPTUS HALLI ZONE a 
: Silurian : Llandovery Series, Upper 


Type-locality : old coach-road section, immediately west of 
Derwenlas, about 2 miles south-west of Machynlleth, Montgom- 
eryshire. 

Jones (O.T.) and Pucu (W.J.), 1916. The geology of the 
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district around Machynlleth and the Llyfnant Valley, Q.J.G.S., 71, 
346, 355-6, 358, 361. At the type-locality this zone consists of blue 
mudstones and shales. Thickness about 68 ft. (top not seen). 
Included in Derwen Group (Pont Erwyd Stage). Underlain by 
Monograptus sedgwicki Zone, and overlain by pale mudstones 
of the Ystwyth Stage. Contains two graptolitic bands: (1) halli 
Band with Climacograptus extremus, Monograptus halli and M. 
involutus, and (2) extremus Band with Climacograptus extremus 
(abundant) -and Monograptus nudus. A third band, the Rastrites 
Band, is not seen at the type-locality, but occurs in an exposure 
250 yds. south-west of Caerhedyn Farmhouse (1} miles south- 
south-west of Derwenlas); this band contains Glyptograptus 
tamariscus, Monograptus gemmatus, M. halli (common), M. nu- 
dus (?) and Rastrites linnaei, and is considered to occupy a level 
between the halli and extremus Bands. 

The term Monograptus halli Zone has been used only in the 
Machynlleth, Pont Erwyd and Llanidloes districts of Central 
Wales. This zone is equivalent to the upper portion of the Mono- 
graptus sedgwicki Zone of other areas.. In the generalized zonal 
scheme it comes between the sedgwicki Zone (as used in a re- 
stricted sense) and the maximus Zone (Jones (O.T.), 1921, 
Q.J.G.S., 77, 153, 170). In the Machynlleth and Pont Erwyd 
districts, however, the succeeding maximus Zone has not been 
recognized, and the halli Zone is overlain by strata assigned to 
the turriculatus Zone (Jones (O.T.) and Pucu (W.J.), 1935, P.G.A., 
46, 278-9). At Llanidloes also the halli Zone is shown as being 
overlain by the turriculatus Zone; here the maximus Zone has 
not been distinguished as a separate zone, but a band with Ras- 
trites maximus occurs and is included in the halli Zone (JoNnrEs 
(W.D.V.), 1945, Q.J.G.S., 100, 321, opposite 330). 

(M. L.K. C.). 


MONOGRAPTUS LEINTWARDINENSIS SHALES (of Kerry) 
Silurian : Ludlow Series 

Type-locality : Kerry district, Montgomeryshire. 
Earr (J.R.), 1938. The Higher Silurian rocks of the Kerry 
District, Montgomeryshire, Q.J.G.S., 94, 125-60. Soft, dark shales 
and laminated flagstones passing south-westwards into contorted 


mudstones interbedded with laminated grey shales. Characteristic 
fossils : Monograptus leintwardinensis, Lingula lata. 


Earr (J.R.), 1940. The Geology of the south-western part of 
Clun Forest, Q.J.G.S., 96, 1-11 (Map showing distribution of the 
formation to the south of the type-area). Thickness 500 feet. 
Overlain by Dayia navicula Beds and underlain by Wilsonia 
wilsoni Grits. Other common fossils : Pterinea sp. in lower part, 
Chonetoidea grayi, Beyrichia lauensis and Dayia navicula. Upper 
limit at disappearance of graptolites. 


(J. D. L.). 
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MONOGRAPTUS LEINTWARDINENSIS VAR. INCIPIENS 
YAOI) Sete A Sh a ie ale te tee Silurian : Ludlow Series 


Type-locality : Long Mountain, Shropshire. 


Woop (E.M.R.), 1900. The Lower Ludlow Formation and its 
Graptolite fauna, Q.J.G.S., 56, 415-92. Light-coloured flaggy 
mudstones with Monograptus leintwardinensis var. incipiens 
common. Thickness 900 feet. The zone is recognized in the Lake 
District as represented by the Bannisdale Slates. 

(J. D. L.). 


MONOGRAPTUS LEINTWARDINENSIS ZONE 


Silurian : Ludlow Series 
Type-area : Lake District. 


Marr (J.E.), 1892. The Wenlock and Ludlow Strata of the 
Lake District, G.M., (3), 9, 534-41. Zonal equivalent of the 
Bannisdale Slates. M. leintwardinensis recorded from lowest and 
highest beds of Bannisdale Slates. Overlain by Kirkby Moor 
Flags (Upper Ludlow) and underlain by upper part of zone of 
M. bohemicus. 


Woop (E.M.R.), 1900. The Lower Ludlow and its Graptolite 
Fauna, Q.J.G.S., 56, 415-92. Described the zone in the Welsh 
Borderland, where it comprises a considerable thickness of beds 
(485 feet at Ludlow) and is said to include the Aymestry Lime- 
stone in its upper part, with the Leintwardine Flags q.v. of Church 
Hill, Leintwardine, below. M. leintwardinensis is the only common 
graptolite. Das Gupta (T.), 1932. The Salopian Graptolite Shales 
of the Long Mountain and similar rocks of Wenlock Edge, P.G.A., 
43, 325-63. Described the characters of the zone in these areas. 
Boswetu (P.G.H.), 1949. The Middle Silurian Rocks of North 
Wales, London. Maps, Literature. Described the characteristics 
of this zone in North Wales. 

(J. D. L.J. 


MONOGRAPTUS LEPTOTHECA BAND 
Silurian : Llandovery Series, Middle 
Type-locality : gorge of River Rheidol, west-south-west of 
Ty’n-y-ffordd Farm, and about ł mile south-south-east of Pont 
Erwyd, Cardiganshire. 
Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardiganshire), 
Q.J.G.S., 65, 468, 488-90, plate xxv. Dark-blue graptolitic shales 


. and mudstones, with a pale-green flag (about # in. thick) near the 


centre. Thickness 2 ft. 6 in. Included in Monograptus communis 
Zone (Rheidol Group). Occurs 23 ft. above the top of the magnus 
Band. Fauna includes Climacograptus hughesi (common), Glyp- 
tograptus tamariscus, Diplograptus magnus, Petalograptus pal- 
meus, P. palmeus var. tenuis, Monograptus cf. argenteus, M. ar- 
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genteus var. cygneus [M. cygneus], M. argutus (common), M. 
communis var., M. concinnus, M. gregarius, M. inopinus, M. lep- 
totheca (common), M. cf. millipeda (common), M. cf. mirus and 
M. cf. urceolus. The band is extraordinarily persistent throughout 
the Pont Erwyd district. 

The leptotheca Band is remarkable for the persistence of its 
characters throughout much of Central and North Wales. At 
Derwenlas, 2 miles south-west of Machynlleth (Montgomeryshire) 
the band consists of dark shales, 1 ft. 14 in. thick (Jones (O.T.) 
and Pucu (W.J.), 1916, Q.J.G.S., 71, 355-7, 359). In the Llany- 
mawddwy district (Merioneth) it is a band of rusty-weathering 
shales, 14 in. thick at Craig y Pant, but only 7 in. near Aber- 
Rhiwlech Farm (PucH (W.J.), 1929, Q.J.G.S., 85, 279-80, 283). 
At Llanidloes (Montgomeryshire) it consists of 6 ft. of graptolitic 
shales (Jones (W.D.V.), 1945, Q.J.G.S., 100, 319). In all these areas 
the band contains the well-known ‘green streak’ q.v. Farther 
south the leptotheca Band has been recognized in the Abergwesyn 
district (Breconshire); here, in Trawsgyrch stream, 14 miles 
north-east of Abergwesyn, it consists of dark-blue flaggy mud- 
stones, 3 ft. 4 in. thick (Davies (K.A.), 1926, Q.J.G.S., 82, 447-8). 

According to Jones (O.T.) and Pueu (W.J.), 1916, Q.J.G.S., 
71, 381, the leptotheca Band of Wales corresponds exactly with 
the argenteus Zone of the Lake District. 

(MLK. C): 


MONOGRAPTUS LEPTOTHECA MUDSTONES 
Silurian : Llandovery Series, Middle 


Type-locality : Craig y Pant, 2 miles north-north-east of 
Llanymawddwy, Merioneth. 


Pucu (W.J.), 1929. The geology of the district between Llany- 
mawddwy and Llanuwchllyn (Merioneth), Q.J.G.S., 85, 279-81. 
Grey-blue, thickly-bedded mudstones with metallic weathering; 
layers of calcareous nodules occur, particularly in the upper part, 
and there is a grey-green flaggy mudstone band, 6 in. thick, at 
the top. Thickness about 6 ft. Included in Derwen Group (Pont 
Erwyd Stage). Assigned to leptotheca Zone. Underlain by lepto- 
theca Band and overlain by convolutus Band. Fauna includes 
Phacops elliptifrons [P. elegans] and fragmentary brachiopods. 


Distribution : Llanymawddwy district, Merioneth. 
(MEE Og 


MONOGRAPTUS LEPTOTHECA ZONE 
Silurian : Llandovery Series, Middle 
Type-locality : old coach-road section, immediately west of 
Derwenlas, about 2 miles south-west of Machynlleth, Montgom- 
eryshire. À 


; JONES (O.T.) and Puces (W.J.), 1916. The geology of the 
district around Machynlleth and the Llyfnant Valley, O.1:GS5 
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_ 71, 346, 355-7. Dark shales, 1 ft. 1} in. thick (leptotheca Band), 
_ succeeded by 19 ft. 74 in. of pale-blue unbedded mudstones with 
_ metallic weathering; a few green flags and shales occur in the 
succession. Included in Derwen Group. Underlain by Diplograptus 
magnus Zone and overlain by Monograptus regularis Zone. Fauna 
includes Climacograptus hughesi, Diplograptus magnus, Mono- 
graptus argutus, M. gregarius, M. leptotheca, M. millipeda and 
M. triangulatus var. major. 

Although the leptotheca Zone was first described near 
Machynlleth, the leptotheca Band q.v. had previously been de- 
scribed at Pont Erwyd. The leptotheca Zone has been recognized 
in several districts in Central and North Wales. In the Machynlleth 
district the zone is over 20 ft. thick, but north-eastwards becomes 
thinner, and at Craig y Pant, near Llanymawddwy (Merioneth), 
it consists of the leptotheca Band, 14 in. thick, succeeded by the 
Monograptus leptotheca Mudstones q.v., 6 ft. thick (Puen (W.J.), 
1929, Q.J.G.S., 85, 279-81). Farther south the zone is much 
thicker, and in the Abergwesyn district (Breconshire) is repre- 
sented by 100-200 ft. of blue and grey mudstones (Davies (K.A.), 
1926, Q.J.G.S., 82, opposite 442, 447-8, 455-6). Between Aber- 
gwesyn and Pumpsaint it consists of pale blue-grey mudstones, 
with a few thin shale bands, and with grits occurring locally 
(Daves (K.A.), 1933, @.J.G.S., 89, 176, 182-3). Beyond Wales, rocks 
cropping out near Girvan (Ayrshire) have been assigned to this 
zone (Jonrs (O.T.), 1921, Q.J.G.S., 77, 156). The most interesting 
feature of the zone is the occurrence in it of the persistent 
leptotheca Band with its ‘ green streak’. 

(M. L. K. C.). 


MONOGRAPTUS NILSSONI ZONE . Silurian : Ludlow Series 
Type-area: Welsh Borderland (‘Siluria’ of Murcutson). 


LapwortsH (C.), 1880. On the geological distribution of the 
Rhabdophora, (5), 6, 185-207. Graptolitic zone between the Wen- 
lock and Aymestry Limestone of ‘Siluria’ (forms the Lower 
Ludlow shales of Murcuison). Most prolific form is Monograptus 
colonus; also M. nilssoni, M. scanicus and M.-roemeri. 


Marr (J.E.), 1892. The Wenlock and Ludlow strata of the 
Lake District, G.M., (3), 9, 534-41. The Lower Coldwell Beds (now 
commonly classified as in the Wenlock Series) are suggested as 
representing the Monograptus nilssoni Zone in the Lake District. 
Woop (E.M.R.), 1900. The Lower Ludlow Formation and its Grap- 
tolite Fauna, Q.J.G.S., 56, 415-92. The Lower Ludlow Shales of 

‘Murcutson are divided into five graptolite zones and thus re- 
stricted the Monograptus nilssoni Zone to only 100-550 feet of 
shales. Overlain by the M. scanicus Zone and underlain by the 
M. vulgaris Zone. Common graptolites: M. nilssoni, M. bohemicus, 
M. varians var. pumilis, M. colonus, Retiolites spinosus. Das 
Gupta (T.), 1932. The Salopian Graptolite Shales of the Long 


176 
(Monograptus nilssoni Zone, continued) 


Mountain and similar rocks of Wenlock Edge, P.G.A., 43, 325-63. 
Described the characters of the M. nilssoni Zone in the Long | 
Mountain and Wenlock Edge districts. BosweLL (P.G.H.), 1949. 
The Middle Silurian Rocks of North Wales, London. Maps. Liter- 
ature. The zone is of great thickness in North Wales and divided 
into a Lower Division and an Upper Division, following BLACKIE 
(R.C.), 1928. The Geology of the Southern End of the Clwydian 
Range, P. Liverpool G.S., 15, 21-55. 
(J.D.L.). 


MONOGRAPTUS REGULARIS ZONE 
Silurian : Llandovery Series, Middle 


Type-locality : old coach-road section, immediately west of 
Derwenlas, about 2 miles south-west of Machynlleth, Montgom- 
eryshire. 


Jones (O.T.) and Pucu (W.J.), 1916. The geology of the 
district around Machynlleth and the Llyfnant Valley, Q.J.G.S., 
71, 346, 355-7. Mudstones with bands of shale and sandy layers 
(part of Derwen Group). Thickness 65 ft. 5 in. Underlain by 
Monograptus leptotheca Zone and overlain by Monograptus sedg- 
wicki Zone. Contains the convolutus, cometa and decipiens Bands. 
Fauna: Climacograptus hughesi, C. scalaris, Orthograptus bellu- 
lus, Petalograptus minor, Cephalograptus cometa, Monograptus 
clingani, M. convolutus, M. decipiens, M. limatulus, M. lobiferus, 
M. regularis, M. tenuis, Rastrites hybridus and Rastrites sp. 

The term Monograptus regularis Zone has been applied to 
strata of Middle Llandovery age in the Machynlleth, Corris and 
Llanymawddwy districts of Central and North Wales. Near . 
Machynlleth the zone is 65 ft. 5 in. thick, but north-eastwards 
becomes thinner, and at Craig y Pant, near Llanymawddwy 
(Merioneth), is represented by dark-blue mudstones and dark 
shales, 18 ft. 8 in. thick (PucH (W.J.), 1929, Q.J.G.S., 85, 279, 
281-2). The regularis Zone is equivalent to the combined convo- 
lutus and cometa Zones of Pont Erwyd and other areas in 
Central Wales. 


(M. L. K. C.). 
T MONOGRAPTUS RHEIDOLENSIS ZONE. 


See : Monograptus acinaces Zone. 


7 The name Monograptus rheidolensis Jones is synonymous 
with M. acinaces Törnquist. 


(M. L. K. C.). 


MONOGRAPTUS RICCARTONENSIS ZONE 
Silurian : Wenlock Series 
Type-locality : Castle Crab Farm, Builth, Radnorshire. 
Erres (G.L.), 1900. The Zonal Classification of the Wenlock 
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Shales of the Welsh Borderland, Q.J.G.S., 56, 375. Described a 
zone in the Welsh Borders that was first defined by TULLBERG 
(S.A.), 1882. Skanes graptoliter, Sverig. geol. Unders. Avh., C 50. 
Hard, grey, calcareous flagstones overlying the Cyrtograptus 
murchisoni Zone and succeeded by the C. rigidus Zone. Charac- 
teristic fauna: Monograptus riccartonensis, M. vomerinus, M. 
capillaceus, Barrandeograptus pulchellus [C. flaccidus]. 


(P.R. E). 


MONOGRAPTUS ROEMERI ZONE . Silurian : Ludlow Series 
Type-locality : Long Mountain, Shropshire. 


Woop (E.M.R.), 1900. The Lower Ludlow Formation and its 
Graptolite Fauna, Q.J.G.S., 56, 415-92. Light-coloured thinly- 
bedded shales. A zone or subzone of Monograptus roemeri is 


suggested as a subdivision of the M. nilssoni Zone. 
(J. D. L.). 


MONOGRAPTUS SCANICUS ZONE. Silurian : Ludlow Series 
Type-localities : Builth and Ludlow areas. 


Woop (E.M.R.), 1900. The Lower Ludlow Formation and its 
Graptolite Fauna, Q.J.G.S., 56, 415-92. Grey-brown shales and 
flaggy mudstones (100-250 feet) with Monograptus scanicus, 
M. varians var. pumilis, M. roemeri, M. chimaera, M. bohemicus 
and M. tumescens common. Overlain by the M. tumescens Zone 
and underlain by the M. nilssoni Zone. 


BosweE tu (P.G.H.), 1949. The Middle Silurian Rocks of North 
Wales, London, 48. Described the lithological and faunal char- 
acters of the zone in North Wales. Maps, Literature. 

(J. D. L.). 


MONOGRAPTUS SEDGWICKI BAND 
Silurian : Llandovery Series, Upper 


Type-locality : old coach-road section, immediately west of 
Derwenlas, about 2 miles south-west of Machynlleth, Montgom- 
eryshire. 

Jones (O.T.) and Pucu (W.J.), 1916. The geology of the district 
around Machynlleth and the Llyfnant Valley, Q.J.G.S., 71, 346, 
355-8. Rubbly shales, 7 ft. 4 in. thick, containing Monograptus 
sedgwicki and M. tenuis, succeeded by banded black shales (with 
numerous white seams), 6 ft. 7 in. thick, containing Climaco- 
graptus hughesi, Petalograptus palmeus var. tenuis and Mono- 
graptus sedgwicki (very common). Included in Monograptus sedg- 
wicki Zone (Derwen Group). Occurs immediately above the 


tenuis Band. 
The term Monograptus sedgwicki Band has been used also 
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in the Llanymawddwy district in Merioneth (Pucu (W.J.), 1929, 
Q.J.G.S., 85, 279, 282), and at Llanidloes in Montgomeryshire 
(Jones (W.D.V.), 1945, Q.J.G.S., 100, 321, 323). In both these areas 
two graptolitic bands occur at about this horizon. 
Distribution : Central and North Wales. 
(M. L. K. C.). 


MONOGRAPTUS SEDGWICKI BEDS 
Silurian : Llandovery Series, Upper 
Type-locality : Pontbren-dibyn stream, between Bont Dol- 
gadfan and Llanbrynmair, Montgomeryshire. 
Woop (E.M.R.), 1906. The Tarannon Series of Tarannon, 
Q.J.G.S., 62, 682, fig. 5. A subdivision of the Twymyn Group q.v. 


Distribution : Tarannon district, Montgomeryshire. 
(M. L. K. C.). 


MONOGRAPTUS SEDGWICKI GRITS 
Silurian : Llandovery Series, Upper 


Type-locality : Caban Côch gorge and Cnwch Hill, about 34- 
4 miles south-west of Rhayader, Radnorshire and Breconshire. 


LapwortH (H.), 1900. The Silurian sequence of Rhayader, 
Q.J.G.S., 56, 101 et seqq., plate vi, map. A series of regularly alter- 
nating fine-grained, black-banded, felspathic grits, and pale-grey 
flags and shales. A puddingstone bed of considerable thickness 
occurs at the top of the succession. Thickness about 250 ft. at 
Clap Round, on the western side of Corn Gafallt Hill. Included 
in Gafallt Beds (Caban Group). Underlain by Caban Conglom- 
erates and overlain by Gafallt Shales. Fauna includes Climaco- 
graptus [Diplograptus] hughesi, C. scalaris var. normalis [C. nor- 
malis], Gladiograptus [Retiolites] perlatus, Monograptus clingani, 
M. lobiferus, M. proteus, M. sedgwicki, M. spiralis, Dictyonema 
delicatulum, Favosites gothlandicus and ‘ Rhynchonella’ sp. 


Distribution : Rhayader district, Radnorshire and Breconshire. 
(M. L. K. C.). 


MONOGRAPTUS SEDGWICKI MUDSTONES 
Silurian : Llandovery Series, Upper 


Type-locality : Penwhapple Glen, about 23 miles east of 
Girvan, Ayrshire. 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
633-4, 636-7, 660, fig. 24, map. A conspicuous group of grey and 
black shales. Thickness apparently more than 100 ft. The lower 
half is formed of greyish-green shales devoid of organic remains. 
The upper half consists of soft, black, shaly mudstones, stained 
a deep iron-shot colour, and containing large calcareous con- 
cretions and abundant graptolites. Included in Saugh Hill Group 
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(Newlands Series). Underlain by Saugh Hill Grits and overlain 
by Rhynchonella Grits. Fauna includes Climacograptus scalaris 
var. normalis [C. normalis], Glyptograptus [Diplograptus] tama- 


_ riscus, Petalograptus [Diplograptus] folium, P. [Diplograptus] 


palmeus, Monograptus gemmatus [M. attenuatus], M. hisingeri, 
M. intermedius, M. sedgwicki, M. spiralis, M. tenuis, Rastrites hy- 
bridus and R. peregrinus, together with occasional Orthoceratites 
and crustacean remains. 

These beds have been referred to also as the Monograptus 
spinigerus Shales (Pracu (B.N.) and Horne (J.), 1899. The Silur- 
ian rocks of Britain, 1, Scotland, Mem. G.S.G.B., 531-5). 


Distribution : Girvan district, Ayrshire. 
M. L. K.C.). 


MONOGRAPTUS SEDGWICKI ZONE 
Silurian : Llandovery Series, Upper 


Type-locality : Dobb’s Linn, west of Birkhill Cottage, and 
about 94 miles north-east of Moffat, Dumfriesshire. 

LarwoRrTtTH (C.), 1878. The Moffat Series, Q.J.G.S., 34, 249-50 
et seqq., 323-5, figs. 30-1. At the type-locality the Monograptus 
spinigerus Zone consists of grey and greyish-brown shales and 
mudstones with bands of black graptolitic shales and seams of 
white clay (part of Upper Birkhill Shales). Thickness 25 ft. Un- 
derlain by Diplograptus cometa Zone and overlain by Rastrites 
maximus Zone. Fauna includes Climacograptus [Diplograptus] 
hughesi (common), C. scalaris var. normalis (common), Glypto- 
graptus [Diplograptus] sinuatus (common), G. [Diplograptus] 
tamariscus (common), Petalograptus [Diplograptus] folium (com- 
mon), Gladiograptus [Retiolites] perlatus, Monograptus clingani, 
M. gemmatus [M. attenuatus], M. halli, M. hisingeri (common), 
M. proteus, M. sedgwicki [M. spinigerus] (common), M. tenuis 
(common), Rastrites hybridus (common), Peltocaris aptychoides 
and Discinocaris browniana. 

The term Monograptus sedgwicki Zone is still generally used 
in its original sense, that is, for the strata between the Cephalo- 
graptus cometa and Rastrites maximus Zones. In parts of Central 
Wales, however, the upper portion of the zone is separated off 
and referred to as the Monograptus halli Zone. 

In the Southern Uplands of Scotland the spinigerus or sedg- 
wicki Zone is used in the sense in which it was defined by 
LapwortH at Dobb’s Linn (see above). The zone has been recog- 
nized at many localities from the basin of the Lugate Water 
(Midlothian) in the north-east to The Rinns of Galloway in the 


. south-west (Praca (B.N.) and Horne (J.), 1899. The Silurian rocks 


of Britain, 1, Scotland, Mem. G.S.G.B., 81, 95 et seqq.). At Girvan 
(Ayrshire) the Monograptus sedgwicki Mudstones have been 
assigned to this zone. 

In the Lake District the term spinigerus Zone has been 
applied to graptolitic shales, 3 ft. 6 in. thick, in which Monograp- 
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tus tenuis [M. discretus] occurs abundantly in the lower part, 
while M. sedgwicki is abundant throughout, but particularly in 
the upper part (Marr (J.E.) and Nıcmorson (H.A.), 1888, Q.J.G.S., 
44, 673 et seqq., 708). 


In Wales the sedgwicki Zone has been recognized in many 
districts. At Conway (Caernarvonshire) it is represented by part 
of the Gyffin Shales (Erres (G.L.), 1909, Q.J.G.S., 65, 172, 185). 
At Craig y Pant, near Llanymawddwy (Merioneth), the sedgwicki 
Zone consists of shales and mudstones, 7 ft. 2 in. thick (PUGH 
(W.J.), 1929, Q.J.G.S., 85, 279, 282). Southwards the zone becomes 
thicker. At Tarannon (Montgomeryshire) it is represented by 
about 140 ft. of grey shales and mudstones (Woop (E.M.R.), 1906, 
Q.J.G.S., 62, 681-2, 693). Between Drygarn and Abergwesyn 
(Breconshire) 300-900 ft. of mudstones with some flags are assign- 
ed to this zone, but south-westwards towards Pumpsaint it is 
partly overlapped by higher strata (Daves (K.A.), 1926, Q.J.G.S., 
82, 438, opposite 442, 450, 457; idem, 1933, Q.J.G.S., 89, 176, 
184-7). At Rhayader (Radnorshire) conglomerates occur at this 
horizon, but these appear to be of no more than local importance, 
and have not been recognized in the nearby Abergwesyn district 
(LapwortH (H.), 1900, Q.J.G.S., 56, 100 et seqg.; Davies (K.A.), 
1928, P.G.A., 39, 163-5). 


In the Pont Erwyd, Machynlleth and Llanidloes districts 
(Cardiganshire and Montgomeryshire) the term Monograptus sedg- 
wicki Zone is used in a restricted sense for the lower portion of 
the zone only, the upper portion being separated off as the 
Monograptus halli Zone (Jones (O.T.) and Pucu (W.J.), 1916, 
Q.J.G.S., 71, 355-8, 379, 381; eidem, 1935, P.G.A., 46, 278-9; JONES 
(W.D.V.), 1945, Q.J.G.S., 100, 321). The Monograptus sedgwicki 
Zone, as thus restricted, is represented in the old coach-road 
section, immediately west of Derwenlas, about 2 miles south- 
west of Machynlleth (Montgomeryshire) by shales and mudstones, 
20 ft. 8 in. thick (part of Derwen Group), containing Climaco- 
graptus hughesi, Petalograptus palmeus var. tenuis, Monograptus 
jaculum, M. sedgwicki and M. tenuis. The zone is here divided 
into the tenuis Band below and the sedgwicki Band above, 
Monograptus tenuis being particularly abundant in the lower part 
of the zone, and M. sedgwicki in the upper. At Llanidloes (Mont- 
gomeryshire) the sedgwicki Zone consists of 122 ft. of sandy mi- 
caceous mudstones (part of Oldchapel Mudstones) and contains 
the tenuis Band and two bands with M. sedgwicki. 


The Monograptus sedgwicki Zone is now generally taken as 
the basal zone of the Upper Llandovery. In the Llandovery dis- 
trict Monograptus sedgwicki and M. tenuis have been found in 
the River Sefin section, 150 ft. above the base of the Upper 
Llandovery; Jones (O.T.), 1925, Q.J.G.S., 81, 370, considered that 
the base of the Upper Llandovery at this locality may be assumed 
to be very near the base of the sedgwicki Zone. 


(M. L. K.C.). 
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TMONOGRAPTUS SPINIGERUS SHALES. 
See: Monograptus sedgwicki Mudstones. 


T MONOGRAPTUS SPINIGERUS ZONE. 


See: Monograptus sedgwicki Zone. 


The name Monograptus sedgwicki var. spinigerus (Nicholson) 
is synonymous with M. sedgwicki (Portlock). 
(M. L. K. C.). 


MONOGRAPTUS SPP. BEDS 
Silurian : Llandovery Series, Lower 


Type-area : south-west and south of Machynlleth, Montgom- 
eryshire and Cardiganshire. 


Jones (O.T.) and Pucm (W.J.), 1916. The geology of the 
district around Machynlleth and the Llyfnant Valley, Q.J.G.S., 
71, 346, 349, 353-4, map. Dark-blue, rusty-weathering shales and 
mudstones. Thickness shown in generalized succession as being 
about 165 ft. Included in Cwmere Group. Assigned to acinaces, 
cyphus and triangulatus Zones, and perhaps also atavus Zone. 


- Underlain by acuminatus Zone and overlain by magnus Zone. 


Fauna includes Climacograptus hughesi, Rhaphidograptus törn- 
quisti, Glyptograptus tamariscus, Diplograptus modestus, Mono- 
graptus acinaces, M. atavus, M. cyphus, M. fimbriatus, M. gre- 
garius, M. raitzhainiensis [M. triangulatus var. raitzhainiensis], 
M. revolutus, M. revolutus var. austerus, M. sandersoni and M. 
triangulatus. 

The Monograptus spp. Beds crop out in the Machynlleth 
district, and extend north-eastwards into the Corris and Dinas 
Mawddwy districts of Merioneth (PucH (W.J.), 1923, Q.J.G.S., 79, 
529; idem, 1928, Q.J.G.S., 84, 362-4). They are equivalent to the 
Monograpti Beds of the Pont Erwyd district in Cardiganshire. 


(M. L.K. C). 


MONOGRAPTUS TENUIS BAND 
Silurian : Llandovery Series, Upper 
Type-locality : old coach-road section, immediately west of 
Derwenlas, about 2 miles south-west of Machynlleth, Montgom- 
eryshire. 
Jones (O.T.) and Pucu (W.J.), 1916. The geology of the district 


. around Machynlleth and the Llyfnant Valley, Q.J.G.S., 71, 346, 


355-7. Rusty-weathering flaggy mudstones and shales containing 
Monograptus jaculum and M. tenuis (very common). Thickness 
4 ft. 9 in. Included in Monograptus sedgwicki Zone (Derwen 
Group). Occurs immediately below the sedgwicki Band. 

Jones (W.D.V.), 1945, Q.J.G.S., 100, 321, 323, described the 
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tenuis Band of Llanidloes (Montgomeryshire) as being a wide 
black shale band with swarms of Monograptus tenuis. 


Distribution : Central Wales. 
(M. L. K.C.). 


+ MONOGRAPTUS TENUIS ZONE. 
See: Monograptus atavus Zone. 


The Lower Llandovery species which had commonly been 
referred to as Monograptus tenuis was named M. atavus by 
Jones (O.T.), 1909, Q.J.G.S., 65, 495, 531-3, when it was found 
to be different from M. tenuis (Portlock). 

M. L. K.C.). 


+ MONOGRAPTUS TESTIS ZONE . Silurian : Wenlock Series 
Superseded by Cyrtograptus lundgreni Zone q.v. 


LapwortH (C.), 1880. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 6. 200. Zone 19 of his Lower Palaeo- 
zoic graptolite zones; the zone-fossil is seen in Sweden, but only 
its associates in Britain. The top of the Wenlock Shales, under- 
lain by the zone of Cyrtograptus linnarssoni (zone 18). 


(P.R.E). 


MONOGRAPTUS TRIANGULATUS BAND 
Silurian: Llandovery Series, Lower 


Type-locality : gorge of River Rheidol, west-south-west of 
Ty’n-y-ffordd Farm, and about ł mile south-south-east of Pont 
Erwyd, Cardiganshire. 


Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardigan- 
shire), @.J.G.S., 65, 468, 488-9, plate xxv. Dark-blue ferruginous 
shales with abundant graptolites. Thickness 4 ft. 6 in. Included 
in Monograptus communis Zone (Rheidol Group). Occurs 3 ft. 
6 in. above the top of the triangulatus var. Band, and 3 ft. below 
the base of the magnus Band. Fauna includes Climacograptus 
hughesi, Rhaphidograptus térnquisti (common), Orthograptus cf. 
bellulus, O. insectiformis (common), Glyptograptus sinuatus, G. 
tamariscus, Monograptus atavus, M. communis (common), M. 
concinnus, M. fimbriatus, M. gregarius, M. triangulatus (common), 
M. triangulatus var., Rastrites approximatus and R. longispinus. 
The typical form of M. triangulatus is abundant, while the variety 
which characterizes the triangulatus var. Band occurs less 
commonly. 

Descriptions of graptolites occurring in the triangulatus var. 
Band and the triangulatus Band of the type-locality have been 
given by CHALLINOR (J.), 1945, G.M., 82, 97-106, and SUDBURY 
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(M.), 1958, P.T.R.S., B 241, 485-555, and idem, 1959, G.M., 96, 
_ 171-2. In Montgomeryshire, a band of graptolitic shales occurring 
in the Upper Clywedog Stage of Llanidloes is referred to as the 
triangulatus Band (Jones (W.D.V.), 1945, Q.J.G.S., 100, 318, 320). 


(M. L. K.C.). 


MONOGRAPTUS TRIANGULATUS VAR. BAND 
Silurian : Llandovery Series, Lower 


Type-locality : gorge of River Rheidol, west-south-west of 
Ty’n-y-ffordd Farm, and about 3 mile south-south-east of Pont 
Erwyd, Cardiganshire. 


JoNnEs (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardigan- 
shire), Q.J.G.S., 65, 468, 488, plate xxv. Dark-blue iron-stained 
shales, containing flags of a paler colour, especially in the lower 
part; graptolites occur throughout. Thickness 20 ft. Included in 

Monograptus communis Zone (Rheidol Group). Occurs 6 ft. 6 in. 
above a layer of calcareous nodules which mark the top of the 
cyphus Zone, and 3 ft. 6 in. below the base of the triangulatus 
Band. Fauna includes Climacograptus hughesi, Rhaphidograptus 
tornquisti (common), Orthograptus cf. bellulus, Glyptograptus 
tamariscus, Petalograptus palmeus, Monograptus atavus (common), 
M. communis, M. concinnus (common), M. fimbriatus, M. gemma- 
tus [M. attenuatus], M. gregarius, M. revolutus (common), M. 
revolutus var. austerus, M. sandersoni, M. triangulatus and M. 
triangulatus var. (common). The most characteristic form is 
M. triangulatus var. which has shorter and blunter thecae than 
is considered typical. 

The triangulatus var. Band has not been described elsewhere 
than in the Pont Erwyd district, but graptolitic bands occurring 
at Ffridd Cae Crjydd and Derwenlas, near Machynlleth (Mont- 
gomeryshire) may with great probability be referred to this band 
(Jones (O.T.) and Pueu (W.J.), 1916, Q.J.G.S., 71, 353-4). CHALLI- 
NoR (J.), 1928, G.M., 65, 364-8, described the following shelly 
fossils as occurring in the triangulatus var. Band at the type- 
locality : Lingula attenuata, L. bechei, Dualina elegans, Pterinea 
sp., cf. Edmondia simplex, cf. Modiola brycei, Pterotheca sp., 
Hyolithes sp., Orthoceras cf. araneosum and-O. cf. annulatum. 


(M. L. K. C.). 


MONOGRAPTUS TRIANGULATUS ZONE 
Silurian : Llandovery Series, Lower 


Although Jones (O.T.), 1909, Q.J.G.S., 65, 468, 488-9, describ- 
ed the Monograptus triangulatus var. Band and the M. triangu- 
latus Band qq.v. as occurring in the Rheidol section, near Pont 
Erwyd, he included these in the M. communis Zone, and did not 
use the term M. triangulatus Zone. However, Jones (O.T.) and 
Pucu (W.J.), 1916, Q.J.G.S., 71, 353-4, in describing the Mach- 
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ynlleth district, used this term as though it had already been 
defined at Pont Erwyd. i 

A clear account of the Monograptus triangulatus Zone as 
developed in the Rheidol section, near Pont Erwyd (Cardigan- 
shire), was given by Jones (O.T.) and Pucm (W.J.), 1935. The 
geology of the districts around Machynlleth and Aberystwyth, 
P.G.A., 46, 268, 273-4. These authors described the zone as con- 
sisting of blue mudstones and flags with two bands of graptolitic 
shales. Thickness about 37 ft. Included in Monograpti Beds 
(Lower Llandovery). Underlain by Monograptus cyphus Zone and 
overlain by Diplograptus magnus Zone. Fauna includes Climaco- 
graptus hughesi, Rhaphidograptus törnquisti, Orthograptus cf. 
bellulus, O. insectiformis, Glyptograptus sinuatus, G. tamariscus, 
Petalograptus palmeus, Monograptus atavus, M. communis, M. 
concinnus, M. fimbriatus, M. gemmatus [M. attenuatus], M. greg- 
arius, M. revolutus, M. revolutus var. austerus, M. sandersoni, M. 
triangulatus, M. triangulatus var., Rastrites approximatus and R. 
longispinus. The genus Rastrites makes its first appearance in 
this zone. Suppury (M.), 1958, P.T.R.S., B 241, 485-555, has de- 
scribed in detail many of the graptolites of this zone, and has 
indicated that in the Rheidol section the zone is slightly thinner 
than was previously supposed. 

The Monograptus triangulatus Zone has been recognized in 
many parts of North and Central Wales, from the Llanymawddwy 
district in the north (PucH (W.J.), 1929, Q.J.G.S., 85, 276, 278) to 
the Abergwesyn and Pumpsaint district in the south (Davies 
(K.A.), 1926, Q.J.G.S., 82, 442, 446, 455; idem, 1933, Q.J.G.S., 89, 
176, 180-1). Beyond Wales, rocks occurring near Girvan, Ayrshire 
(Jones (O.T.), 1921, Q.J.G.S., 77, 156), and at Austwick, York- | 
shire (Kinc (W.B.R.) and Witcockson (W.H.), 1934, Q.J.G.S., 90, 
18), have been assigned to this zone. 

In addition to the generally accepted meaning of the 
M. triangulatus Zone, as indicated above, the following other 
usages should be noted. (a) The term M. triangulatus Zone had 
previously been applied to the Mullaghnabuoyah Beds of Pome- 
roy in Co. Tyrone (Fearnsmes (W.G.), Erres (G.L.) and SMITH , 
(B.), 1907, Proc. Roy. Irish Acad., 26 (B), 107-8, 110). (b) The 
term M. triangulatus Subzone has been used in an abstract sense 
as a subzone of the M. gregarius Zone (Erres (G.L.) and Woop 
(E.M.R.), 1914. A monograph of British graptolites, M.P.S., 
516-26). (c) In the Llanidloes district (Montgomeryshire) the term 
M. triangulatus (s.l.) Zone has been used for the Triangulatus 
Beds which contain the triangulatus (s.s.), magnus and lepto- 
dig Bands (Jones (W.D.V.), 1945, Q.J.G.S., 100, 318-9, opposite 


(M. L. K.C.). 


MONOGRAPTUS TUMESCENS ZONE 


j Silurian : Ludlow Series ` 
Type-locality : Ludlow, Shropshire. 
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Woop (E.M.R.), 1900. The Lower Ludlow Formation and its 
Graptolite Fauna, Q.J.G.S., 56, 415-92. Light flaggy mudstones 
(220 feet near Ludlow) characterized by the abundance of Mono- 
graptus tumescens to the exclusion of most other graptolite 
species. 

Das Gupta (T.), 1932. The Salopian Graptolite Shales of the 
Long Mountain and similar rocks of Wenlock Edge, P.G.A., 43, 
325-63. Described the characters of the zone in these areas. 
Boswe.u (P.G.H.), 1949. The Middle Silurian Rocks of North 
Wales, London. Maps, Literature. Described the lithology and 
fauna of the zone in North Wales. 

(J. D. L.). 


MONOGRAPTUS TURRICULATUS ZONE 
Silurian : Llandovery Series, Upper 


Type-locality: The Rake, Browgill section, north-east of 
Stockdale, and about 24 miles east-north-east of Kentmere, 
Westmorland. 


Marr (J.E.) and NıcmoLson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 676 et seqq. At the type-locality this zone 
consists of 21 ft. of pale-green, well-laminated shales, slightly 
gritty in places; at the summit is a black band, 1 in. thick, with 
Monograptus turriculatus (abundant) and M. rectus. Included in 
Lower Browgill Beds. Underlain by Acidaspis erinaceus Zone 
and overlain by Monograptus crispus Zone. In the Spengill sec- 
tion, near Sedbergh, the M. turriculatus Zone overlies the Ras- 
trites maximus Zone, and is represented by shales, 61 ft. 4 in. 
thick, containing Plegmatograptus [Retiolites] obesus, Mono- 
graptus hisingeri, M. rectus(?), M. turriculatus and Rastrites 
equidistans [R. distans]. 

Woop (E.M.R.), 1906. The Tarannon Series of Tarannon, 

Q.J.G.S., 62, 662-3 et seqq. In the Tarannon district (Montgom- 
eryshire) the turriculatus Zone consists of mudstones with 
shales and occasional flags (Brynmair Shales and Mudstones), 
900-1000 ft. thick. Fauna includes Petalograptus palmeus var. 
tenuis, Monograptus becki, M. exiguus, M. jaculum, M. nudus, 
M. cf. pandus [M. cf. densus], M. priodon, M. proteus, M. run- 
cinatus, M. runcinatus var. pertinax [M. runcinatus mut.], M. 
turriculatus and Rastrites linnaei. A band with Rastrites maxi- 
mus occurs near the base of the zone. 

In the Lake District the term Monograptus turriculatus Zone 
is used in the sense in which it was originally defined by Marr 
and NICHOLSON. 

In the Southern Uplands of Scotland this zone is represented 
by part of the Gala Group (PrRincLE (J.), 1935. British Regional 
Geology : The South of Scotland, 45). 

The turriculatus Zone has been recognized in many parts 
of Wales and the Welsh Borderland. It is particularly well de- 
veloped in the Tarannon district of Central Wales (see above). 
Near Llanidloes (Montgomeryshire) the turriculatus Zone is re- 
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presented by a great thickness of grey-green mudstones (part of E 
Oldchapel Mudstones); here the maximus Band is included ing 
the underlying halli Zone, and not at the base of the turriculatus © 
Zone as at Tarannon (Jones (W.D.V.), 1945, Q.J.G.S., 100, 321, 
fig. 6, opposite 330). Southwards, near Abbey-Cwmhir (Radnor- 
shire) and in the Abergwesyn and Pumpsaint districts (Brecon- 
shire and Carmarthenshire) the zone is not so fully developed 
(Roserts (R.O.), 1929, Q.J.G.S., 85, 663-4, 672; Davies (K.A.), 
1926, Q.J.G.S., 82, opposite 442, 451, 457-9; idem, 1933, Q.J.G.S., 
89, 176, 187-8). In North Wales the turriculatus Zone has been 
recognized in the Dinas Mawddwy and Llanymawddwy districts 
of Merioneth (PucH (W.J.), 1928, Q.J.G.S., 84, 367; idem, 1929, 
Q.J.G.S., 85, 279, 283-5), and farther east in the Llangollen Syn- 
clinorium and the Berwyn Dome (WEnpp (C.B.) et al., 1927. Wrex- 
ham, 1, Mem. G.S.G.B., 52; Wepp (C.B.) et al., 1929. Oswestry, 
Mem. G.S.G.B., 74). In Shropshire the Pentamerus Beds and 
part of the Purple Shales are assigned to this zone (WHITTARD 
(W.F.), 1928, Q.J.G.S., 83, 756; idem, 1932, Q.J.G.S., 88, 885). 


Erres (G.L.), 1925, G.M., 62, 343, stated that Monograpti of 
‘isolate’ type reach their acme in the turriculatus Zone. 


(M. L. K.C.). 


MONOGRAPTUS VULGARIS ZONE. Silurian : Ludlow Series 

Type-localities : Builth and Long Mountain areas. 

Woop (E.M.R.), 1900. The Lower Ludlow Formation and its 
Graptolite Fauna, Q.J.G.S., 56, 415-92. Dark-grey calcareous 
flaggy shales characterized by the graptolites Monograptus vul- 
garis, M. dubius and Gothograptus [Retiolites] nassa. Thickness 
about 100 feet at Builth and 600-700 feet in the Long Mountain. © 
Basal zone of the Lower Ludlow Shales: overlain by the Mono- 
graptus nilssoni Zone and underlain by Cyrtograptus lundgreni 
Zone (Wenlock). In the Ludlow area this zone may be represented 
by shales crowded with brachiopods, corals and trilobites to the 
complete exclusion of graptolites. 

Das Gupta (T.), 1935. The zone of Monograptus vulgaris in 
the Welsh Borderland and North Wales, P. Liverpool G.S., 16, 
109-15. Boswetu (P.G.H.), 1949. The Middle Silurian Rocks of 
North Wales, 39, London. Summarized the characteristics of this 
zone in North Wales; it is almost monotypic, but is often difficult 
to delineate, and has in many cases been included in the Mono- 
graptus nilssoni Zone under the name Vulgaris Beds. Maps, Li- 


terature. (J.D. L.). 
+ MONTGOMERY FLAGSTONES 
Silurian : Wenlock and Ludlow Series 
Type-area: Montgomeryshire, Wales. 
Alternative name suggested by Srepcwick for the Denbigh 
flagstones q.v. but it has never come into general use. 
(J.D. L.). 
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MOTTLED BEDS ...... Silurian : Llandovery Series, Lower 


Type-area: Machynlleth district, Cardiganshire, Montgom- 
eryshire and Merioneth. 


Jones (O.T.) and Pucu (W.J.), 1916. The geology of the 
district around Machynlleth and the Llyfnant Valley, Q.J.G.S., 
71, 346, 350-2, map. A distinctive and constant band consisting 
of blue compact mudstones, in which occur paler bands, flecked 
with small irregular dark blotches. A valuable horizon for 
mapping. Thickness 33-35 ft. Included in Cwmere Group (Pont 
Erwyd Stage). Assigned to persculptus Zone. Underlain by T’yn- 
y-maen Group (Plynlimon Stage) and overlain by acuminatus 
Zone. The persculptus Band, consisting of dark mudstones crowd- 
ed with Glyptograptus persculptus and Diplograptus modestus 
var. parvulus, is always found 2 to 3 ft. above the base of the 
Mottled Beds. 

The Mottled Beds maintain the same characters and thickness 
over a wide area, and have proved of great value in tracing the 
base of the Lower Llandovery in Central Wales. They have been 
mapped in the Machynlleth district (see above) and in the areas 
to the west and north — the Towyn and Abergynolwyn district 
(JEHU (R.M.), 1926, Q.J.G.S., 82, 479, map) and the Corris and 
Aberllefenni district (PucH (W.J.), 1923, Q.J.G.S., 79, 527-9, map). 
The outcrop of these beds continues north-eastwards into the 
Dinas Mawddwy and Llanymawddwy districts, but they are there 
known as the Glyptograptus persculptus Mudstones q.v. 


(M. L. K. C.). 


MOUGHTON WHETSTONES ..... Silurian : Wenlock Series 


Type-locality : north-east of Crummack Dale, near Settle, 
Yorkshire. 

Marr (J.E.), 1887. The Lower Palaeozoic rocks near Settle, 
G.M., (3), 4, 38. Name for rocks west of Moughton Fell described 
by Sepewick (A.), 1852, Q.J.G.S., 8, 52, as flagstones with grits 
with a characteristic rhombohedral cleavage. They contain Mo- 
nograptus dubius, M. nilssoni, M. flemingi, M. unicatus ?. 

Kine (W.B.R.) and Wmcockson (W.H.), 1934- The Lower 
Palaeozoic rocks of Austwick and Horton-in-Ribblesdale, York- 
shire, Q.J.G.S., 90, 21. Additional fauna : M. unicatus var. orbatus, 
Cyrtograptus lundgreni. They succeed the Austwick Flags and 
Grits, and underlie the Horton Flags; considered to be associated 
lithologically with the latter, although included in the zone of 
C. lundgreni (p. 28). Map p. 28. 

i é es pA (P: R. E.). 


MULLOCH HILL CONGLOMERATE 
Silurian : Llandovery Series, Lower 


Type-locality : Quarrel Hill, about 54-6 miles north-east of 
Girvan, Ayrshire. 
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(Mulloch Hill Conglomerate, continued) 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 


621-3, 660, maps. A purple boulder-conglomerate; distinctly — 
bedded throughout, the planes of deposition being marked by © 


seams of sandstone, lines of boulders, and zones of hard grey 
grit. Thickness does not exceed 75 ft. at the type-locality. Included 
in Mulloch Hill Group (Newlands Series). Underlain by Drum- 
muck Mudstones and overlain by Mulloch Hill Sandstone. A thick 
zone of reddish-grey, fossiliferous, sandy flagstones occurs towards 
the summit. Fossils are principally brachiopods of the genera 
‘Rhynchonella’, ‘Orthis’, ‘Leptaena’ and ‘Strophomena’. 


Distribution : Girvan district, Ayrshire. 
(VE, Lanse ks 


MULLOCH HILL GROUP. Silurian: Llandovery Series, Lower 


Type-locality : Quarrel Hill and Mulloch Hill, about 5%- 
64 miles north-east of Girvan, Ayrshire. 


LapwortH (C.), 1880. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 5, 51. The Mulloch Hill beds consist 
of a mass of highly fossiliferous sandstones and shales with a 
coarse conglomerate at the base. Brachiopods are especially 
abundant, but graptolites are excessively rare. 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
621-5, 629, 660, maps. The Mulloch Hill Group is shown in the 
generalized succession as being 350 ft. thick. Included in New- 
lands Series. Underlain by Drummuck Group (Ardmillan Series) 
and overlain by Newlands Beds. Subdivided into (1) Mulloch 


Hill Conglomerate, (2) Mulloch Hill Sandstone and (3) Glenwells | 


Shales. 

The rocks of the Mulloch Hill Group crop out in the Craig- 
head Inlier, north-east of Girvan. A further description of these 
rocks, with faunal lists, was given by Praca (B.N.) and Horne (J.), 
1899. The Silurian rocks of Britain, 1, Scotland, Mem. G.S.G.B., 
527-31. Lamont (A.), 1935, T.G.S. Glas., 19, 289, 294-5, map, in- 
cluded in this group the High Mains Sandstone q.v., which un- 
derlies the Mulloch Hill Conglomerate and rests unconformably 
on the Drummuck Group. 

The Mulloch Hill Group is of Lower Llandovery age. JONES 
(O.T.), 1921, Q.J.G.S., 77, 155, considered that the highest sub- 
division of the group, the Glenwells Shales, forms some part of 
the acuminatus Zone, and that the great mass of the Mulloch Hill 
Sandstone and Conglomerate must represent the lower part of 
the acuminatus Zone. 


(M. L. K. C.). 


MULLOCH HILL SANDSTONE 
Silurian : Llandovery Series, Lower 


Type-locality : Mulloch Hill (or Kirk Hill), about 64 miles 
north-east of Girvan, Ayrshire. 


“ 
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LapwortH (C), 1876. In Catalogue of the Western Scottish 
fossils, Glasgow, 13. Red or greenish sandstones, sandy flagstones 
and shales, swarming with fossils. 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
623-4, 660, maps. The Mulloch Hill Sandstone (also referred to 
as Rough Neuk Sandstone and Brachiopod Sandstone) consists of 
a thick-bedded series of soft sandstones separated by thin seams 
of sandy shales; dark-grey with a slight greenish tinge, weather- 
ing to purple or yellowish-red or to a deep rusty or iron-shot 
colour. Thickness at least 250 ft. Included in Mulloch Hill Group 
(Newlands Series). Underlain by Mulloch Hill Conglomerate and 
overlain by Glenwells Shales. The Ptilograptus Shales occur at 
the top. PRINGLE (J.), 1935. British Regional Geology : The South 
of Scotland, 41-2. The following species may be taken as being 
characteristic of the Mulloch Hill Sandstone: Mastopora [Nidu- 
lites] fava, Heliolites interstinctus, ‘Petraia’ subduplicata, Pina- 
copora grayi, Mendacella [Schizophorella] mullochensis, Clorinda 
[Barrandella] undata, Stricklandia [Stricklandinia] mullochensis, 
Eostropheodonta mullochensis [Rafinesquina expansa], Fardenia 
columbana [Rafinesquina expansa], Plectodonta [Sowerbyella] 
duplicata, Leangella [Leptelloidea] scissa, Camarotoechia llando- 
veriana, Coelospira scotica [C. hemisphaerica], Conularia sower- 
byi, ‘Calymene blumenbachi’, Encrinurus mullochensis [E. punc- 
tatus] and Illaenus thomsoni. 

The Mulloch Hill Sandstone was subdivided by LaPpwortH 
(C.), 1882, Q.J.G.S., 38, 618, into High Mains beds below and 
Rough Neuk beds above, and by Lamont (A.), 1935, T.G.S. Glas., 
19, 289, into Rough Neuk sandstone below and Craigens ochreous 
sandstone above, but none of these subdivisions were clearly 


defined. 


Distribution : Girvan district, Ayrshire. 


(M. L. K. C.). 
MURCHISONI ZONE. 
See: Cyrtograptus murchisoni Zone. 
MYHERIN GROUP .... Silurian: Llandovery Series, Upper 


Type-locality: area including Bane Dolwen and Blaen 
Myherin Farm, about 24-34 miles south-east and east-south-east 
of Pont Erwyd, Cardiganshire. 

Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardigan- 


‘shire), Q.J.G.S., 65, 468, 516-7, fig. 12, map. Blue-grey mudstones 


with shale bands, succeeded by dark-blue mudstones with more 
frequent and thicker shale bands. Thickness shown in generalized 
succession as being about 1000 ft. Included in Ystwyth Stage. 
Underlain by Devil’s Bridge Group and overlain by Rhuddnant 
Group. Subdivided into Dolwen Mudstones below and Blaen 
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Myherin Mudstones above. Fauna includes Petalograptus palmeus 
var. tenuis, Monograptus becki, M. distans, M. exiguus, M. ga- 
laensis, M. holmi, M. marri, M. nodifer, M. nudus, M. planus 
[M. resurgens], M. priodon, M. tortilis, M. turriculatus and 
Rastrites linnaei. 


Distribution : Pont Erwyd district, Cardiganshire. 
(M. L. K. C.). 


NANTGLYN FLAGS ............. Silurian : Ludlow Series 
Type-locality : Nantglyn, Denbighshire. 


Laxe (P.), 1895. The Denbighshire Series of South Denbigh- 
shire, Q.J.G.S., 51, 9-23. Flaggy beds, mainly dark in colour but 
streaked with numerous very fine, lighter-coloured, and more 
gritty bands. Fauna, pp. 18-19. Overlain by Upper Gritty Beds 
and underlain by Moel Ferna Slates (Wenlock). Fossils : Ortho- 
ceras spp., Cardiola, Chonetes minima, ‘ Actinocrinus’ pulcher, 
Monograptus colonus. 


Hucues (T. McK.), 1879. On the Silurian of the Vale of Clwyd, 
Q.J.G.S., 35, 694-98. Mentioned the ‘ Encrinite flags of Nantglyn’ 
but did not introduce the name ‘Nantglyn Flags’. BOSWELL 
(P.G.H.), 1949. The Middle Silurian Rocks of North Wales, London. 
Further descriptions of lithology and fauna. Nantglyn Flags re- 
stricted to those flags in the lower Monograptus nilssoni Zone, 
but the term ‘flags of Nantglyn type’ used for the beds in the - 
zones of M. vulgaris (Lower Ludlow) and Cyrtograptus lundgreni 
(Wenlock). 


Cummins (W.A.), 1959. The Nantglyn Flags; mid-Salopian 
Basin Facies in Wales, Liverpool Manch. G.J., 2, 159, has de- 
scribed the Nantglyn Flags as ‘thinly interbedded mudstones 


and laminated muddy siltstones with less frequent thin beds of | | 


calcareous siltstone ... the calcareous siltstone beds were deposited ` 
by turbidity currents’. 


(J. D. L.). 


NANTGLYN FLAGS, LOWER ... Silurian: Wenlock Series 


Type-locality : the Denbighshire Moors, near Derwen, Den- 
bighshire. 


BoswerLL (P.G.H.), 1926. A contribution to the geology of 
the eastern part of the Denbighshire Moors, Q.J.G.S., 82, 562. 
Beds of Nantglyn Flag lithology containing Monograptus dubius, 
M. flemingii; referred to the Cyrtograptus lundgreni Zone and 
overlying the Denbigh Grits. : 


(P. R. E.). 
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NANTGLYN FLAGS, UPPER ..... Silurian : Ludlow Series 

Type-locality : Nantglyn, Denbighshire. 

Boswe tt (P.G.H.), 1926. A contribution to the geology of 
the eastern part of the Denbighshire Moors, Q.J.G.S., 82, 556-84. 
Blue-grey, flaggy and slabby mudstones and siltstones distinguish- 
ed from the Lower Nantglyn Beds by the graptolite fauna, 
characteristic of the zone of Monograptus nilssoni. 


BosweE tu (P.G.H.), 1949. The Middle Silurian Rocks of North 
Wales, London. The term Nantglyn Flags restricted to beds of 
the lower Monograptus nilssoni Zone, that is, Upper Nantglyn 
Flags in the previous sense. Thickness about 500 feet. The beds 
below are described as ‘flags of the Nantglyn type’ where 
appropriate. 

(J. D. L.). 


NANT-Y-BACHE GROUP (Stage) .. Silurian: Ludlow Series 
Type-locality : Llangollen area, Denbighshire. 


Wits (L.J.) and SmirH (B.), 1922. The Lower Palaeozoic 
rocks of the Llangollen district, Q.J.G.S., 78, 176-226. Fine- 
grained uncleaved sandstones (often internally crumpled) and 
roughly cleaved sandy shales. Monograptus chimaera, M. dubius 
and M. tumescens(?) and small brachiopods. Thickness about 
900 ft. Grouped in the Lower Ludlow Series. Overlain by the 
Vivod Group and underlain by the Glyn Dyfrdwy Group. 

Wep (C.B.) et al., 1927. Wrexham, Mem. G.S.G.B. Nant-y- 
Bache Stage (Lower Ludlow) used in classification of the Den- 

bighshire Series. 
; (J. D. L.). 


NANT-YSGOLLEN SHALES ...... Silurian : Wenlock Series 


Type-locality : Nant-ysgollen, 2 miles north of Tarannon 
Farm, west-south-west of Carno, Montgomeryshire. 


Woop (E.M.R.), 1906. The Tarannon Series of Tarannon, 
Q.J.G.S., 62, 653. Local name for flaggy shales and mudstones 
with Cyrtograptus murchisoni, Monograptus vomerinus, M. cren- 
ulatus, M. priodon, M. riccartonensis and Retiolites geinitzianus, 
indicating the C. murchisoni Zone. They overlie the Tarannon 
Series and are succeeded by the Fynyddog Grits. Map p. 698. 


(P: R. E.). 


NASH LIMESTONE ............. Silurian : Wenlock Series 
Type-locality : Nash Scar, near Presteign, Radnorshire. 
Davıs (J.E.), 1850. The age and position of the limestone of 

Nash, near Presteign, South Wales, Q.J.G.S., 6, 432-9. Pure, 

highly crystalline, massive limestone, 100 ft. thick at least. Over- 

lies the ‘Caradoc Sandstone’. Considered equivalent to Woolhope 

Limestone. Fauna p. 437. 
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Garwoop (E.J.) and Goopygar (E.), 1918. The Geology of the 
Old Radnor District with special reference to an Algal Develop- 
ment in the Woolhope Limestone, Q.J.G.S., 74, 20. Overlies the 
Pentamerus Grit. Contains Solenopora, reef-like Bryozoa, Sphaer- 


ocodium. 
(P. R. E.). 


NEWLANDS BEDS t 
Silurian : Llandovery Series, Lower and Middle 


Type-locality : near Glenwells, Newlands, and Glenshalloch 
Hill, about 64-74 miles north-east of Girvan, Ayrshire. 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
625-9, maps. A group made up of the Newlands Pentamerus Grits 
and the Glenshalloch Shales qq.v. Included in Newlands Series. 
Underlain by Mulloch Hill Group. 

(MLK): 


NEWLANDS PENTAMERUS GRITS 
Silurian : Llandovery Series, Lower 


Type-locality : near the cottage of Glenwells and the farm- 
house of Newlands, about 64-7 miles north-east of Girvan, 
Ayrshire. 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
626-7, 629, maps. Yellow-weathering calcareous flags, grits and 
conglomerates. About 100 ft. of these strata probably occur in 
Glenwells Burn, but the total thickness is not stated. Included in 
Newlands Beds. Underlain by Glenwells Shales and overlain by 
Glenshalloch Shales. 


PRINGLE (J.), 1935. British Regional Geology: The South of 
Scotland, 42. Characteristic fossils : Halysites catenularis, Craniops 
[Pholidops] implicata, Clorinda [Barrandella] undata, Strick- 
landia lens, Fardenia [Schuchertella] applanata, Cyrtolites, 
Platyceras, Orthoceras, and the trilobite genera Scutellum [Bron- 
teus], Calymene, Cheirurus, Encrinurus, Lichas, Phacops and 
Staurocephalus. 


Prac (B.N.) and Horne (J.), 1899. The Silurian rocks of 
Britain, 1, Scotland, Mem. G.S.G.B., 527, 532, included these 
rocks in the Saugh Hill Group. Jones (0.T.), 1921, Q.J.G.S., 77, 
155-6, considered that the Newlands Pentamerus Grits occupy at 
most the time interval between the acuminatus and triangulatus 
Zones, and probably somewhat less. 


Distribution : Girvan district, Ayrshire. 


M. L. K. C.). 


NEWLANDS SERIES .......... Silurian : Llandovery Series 


Type-area: Girvan district, Ayrshire. (Named from the 
farmhouse of Newlands, about 7 miles north-east of Girvan.) : 
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LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
621-50, 660, maps. A series of conglomerates, grits, sandstones, 
' flags, shales and limestones. Thickness 1050 ft. Included in Upper 
Girvan Rocks. Underlain by Ardmillan Series and overlain by 
Dailly Series. Subdivided into (1) Mulloch Hill Group, (2) Saugh 
Hill Group and (3) Camregan Group. The series includes also 
' the Newlands Beds which are regarded as being equivalent to 
part of the Saugh Hill Group. 

The Newlands Series comprises the Lower, Middle and part 
of the Upper Llandovery as developed in the Girvan district. 
A further account of these rocks was given by Pracu (B.N.) and 
Horne (J.), 1899. The Silurian rocks of Britain, 1, Scotland, Mem. 
G.S.G.B., 727-44. Jones (0.T.), 1921, Q.J.G.S., 77, 154-7, suggested 
that the junction between the Newlands Series and the overlying 
Dailly Series should be taken at the base of the Camregan Group, 
but this arrangement has not been followed by subsequent 
authors. 


Distribution : Girvan district, Ayrshire. 


(MM. L. K.C.). 
NILSSONI ZONE. 
See: Monograptus nilssoni Zone. 
INODULAR-BEDS ......0.08s08085 Silurian : Wenlock Series 


Type-locality : Walsall, Staffordshire. 

Barrow (G.) et al., 1919. Lichfield, Mem. G.S.G.B., 9. Mass 
of small concretions in an argillaceous matrix with Ballstones. 
Fauna p. 15. 

BUTLER (A.J.), 1939. The Stratigraphy of the Wenlock Lime- 
stone of Dudley, Q.J.G.S., 95, 39-72. Detailed description. Sub- 
divided into type A, 57 ft. of shales with limestone nodules; 
type B above, 65 ft. of slabby thin-bedded limestones and shales 
with few nodules. 

(PF: R. E.). 


t NORBURY LIMESTONE ; 
Silurian: Llandovery Series, Upper 


Type-locality: Norbury, 34 miles north-east of Bishop’s 
Castle, Shropshire. 
Superseded by Pentamerus Beds. 


Srpewick (A.), 1854. On the May Hill Sandstone, and the 
Palaeozoic System of England, Phil. Mag., (4), 8. 307-9. A local 
for the Pentamerus Limestone. 
SS e (M. L. K. C.). 
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NORTH ESK SPHEROIDAL GREENISH-BROWN SAND- 
STONES. INEN Silurian : Llandovery Series, Upper 


Type-locality : 150 yards north of junction of Wetherlaw Linn 
with North Esk River, Peeblesshire. 


HasweLL (G.C.), 1865. Silurian Formation of the Pentland 
Hills, Edinburgh, (Bed L). Spheroidally weathering iron-rich silt- 
stone and sandstone, which also outcrop on north side of western 
part of the gully of the Wetherlaw Linn. Characteristic fossils : 
Geisonoceras maclareni, ‘Platyschisma’ (Pycnomphalus) simul- 
ans and Elymyella(?) aff. longula. 

(A. L.). 


+ NORTH GIRVAN GROUP ‘ 
Ordovician and Silurian: Llandovery Series 


Type-locality : Craighead Inlier, north-east of Girvan, Ayr- 
shire. 


Sepawick (A), 1851. On the geological structure and rela- 
tions of the frontier chain of Scotland, Rep. B.A.A.S. for 1850, 105. 
Shelly sandstones, flags, shales and limestones. 


(M. L. K. C.). 


OLDCHAPEL MUDSTONES a 
Silurian: Llandovery Series, Upper 


Type-locality: River Clywedog section, about 4-1 mile 
north-west of Llanidloes, Montgomeryshire. (Named from Old- 
chapel Hill, 2$ miles south-south-east of Llanidloes.) 


Jones (W.D.V.), 1945. The Valentian succession around 
Llanidloes, Montgomeryshire, Q.J.G.S., 100, 321, 323, opposite 330. 
Grey-green mudstones, with sandy and shaly mudstones near the 
base. Thickness 4150 ft. Included in Llanidloes Stage. Underlain by 
Convolutus Beds and overlain by Caerau Mudstones. Assigned to 
the sedgwicki, halli and turriculatus Zones. The tenuis, sedgwicki, 
halli, extremus and maximus Bands occur towards the base. 
Fauna: Climacograptus extremus, Orthograptus cyperoides, 
Glyptograptus serratus, G. tamariscus var. incertus, Petalograptus 
palmeus, Monograptus becki, M. gemmatus, M. halli, M. involutus, 
M. marri, M. nudus, M. runcinatus, M. sedgwicki, M. tenuis, M. 
turriculatus, Rastrites linnaei and R. maximus. 


a 


Distribution : Llanidloes district, Montgomeryshire and Rad- 
norshire. 


M. L. K.C.). 


zi 
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ORIOSTOMA ALATA BEDS .... Silurian: Ludlow Series 
Type-locality : Builth Wells, Breconshire. 
Straw (S.H.), 1937. The Higher Ludlovian rocks of the 


- Builth District, Q.J.G.S., 93, 406-56. Upper faunal subdivision of 


the Cyrtoceras Mudstones q.v. distinguished by the abundance 
of Oriostoma alata, Camarotoechia [Rhynchonella] nucula (typ- 
ical) and Dalmanella orbicularis, by the incoming of Chonetes 
minima, and by the absence of Gypidula galeata. Overlain by the 
ee tenuistriata Beds and underlain by the Gypidula galeata 
eds. 
(J. DLL.) 


ORTHIS ORBICULARIS BAND .. Silurian: Ludlow Series 
Type-locality : Ludlow area, Shropshire. 


ALEXANDER (F.E.S.), 1936. The Aymestry Limestone of the 
Main Outcrop, Q.J.G.S., 92, 103-15. Yellow sandy calcareous 
shale crowded with Dalmanella [Orthis] orbicularis, occurring 
at the base of the Dayia navicula beds and resting sharply on the 
Aymestry Limestone. Thickness 6 inches. 


Distribution : best developed between Mocktree and Gatley. 
(J. D. L.). 


ORTHOGRAPTUS VESICULOSUS ZONE 
Silurian : Llandovery Series, Lower 


Type-locality : Dobb’s Linn, west of Birkhill Cottage, and 
about 94 miles north-east of Moffat, Dumfriesshire. 


LarworTtH (C.), 1878. The Moffat Series, Q.J.G.S., 34, 250, 
252 et seqq., 320, fig. 29. At the type-locality the Diplograptus 
vesiculosus Zone consists of hard, thick-bedded, black, carbon- 
aceous shales and flagstones, with a few inconspicuous partings 
of soft coloured clays. Included in Lower Birkhill Shales. Under- 
lain by Diplograptus acuminatus Zone and overlain by Mono- 
graptus gregarius Zone. Fauna includes Climacograptus innotatus, 
C. scalaris var. normalis (common), Orthograptus [Diplograptus] 
vesiculosus (common), Dimorphograptus elongatus, Monograptus 
atavus [M. tenuis], M. gemmatus [M. attenuatus], Dawsonia sp. 
and ? Discinocaris sp. 

The term Orthograptus vesiculosus Zone is now rarely used, 
except in the Southern Uplands of Scotland, where it is still 
employed in the sense in which it was originally defined by 
Larwortu. The zone has been recognized at many localities, 
from the Lindean area, near Selkirk, in the north-east, to The 
Rinns of Galloway in the south-west (Prac (B.N.) and Horne 
(J.), 1899. The Silurian rocks of Britain, 1, Scotland, Mem. G.S. 
G.B., 81, 96-7 et seqq.). 

In addition to its ordinary use in the south of Scotland, the 
term has been used also in a restricted and abstract sense by 
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Eres (G.L.) and Woop (E.M.R.), 1914. A monograph of British 
graptolites, M.P.S., 516-26; these authors referred to it as 
the Mesograptus modestus and Orthograptus vesiculosus Zone, ~ 
and showed it as occupying a position between the acuminatus 
and cyphus Zones. Erres (G.L.), 1925, G.M., 62, 338, 344-5, showed ~ 
this zone as comprising the Monograptus atavus Subzone below 
and the Monograptus acinaces Subzone above, and claimed that 
whereas the vesiculosus Zone is easily recognizable as a single 
zone, the two subzones do not seem to be so distinct in all local- 
ities. 


(M. L. K. C.). 


ORTHONOTA MUDSTONES ...... Silurian : Ludlow Series 
Type-locality : Builth Wells, Breconshire. 


Straw (S.H.), 1937. The Higher Ludlovian rocks of the Builth 
District, Q.J.G.S., 93, 406-56. Hard, thickly-bedded, dark blue- 
grey, calcareous gritty mudstones; often crowded with Fuchsella 
[Orthonota] amygdalina. Overlain by Holopella Grits and Shales 
and underlain by Wilsonia Shales. Classified partly in the Ayme- 
stry and Upper Ludlow stages. Subdivided into (1) Chonetoidea 
grayi Beds (at base), (2) Transition Beds and (3) Chonetes stria- 
tella Beds. The Chonetes striatellus fauna (Straw, 1937, p. 412) 
enters at the base and is common throughout. 

eee Bi bry 


PALAEOCYCLUS BAND 
Silurian: Llandovery Series, Upper 
Type-locality : near Tortworth, Gloucestershire. 
Curtis (M.L.K.), 1955. In Bristol and its adjoining counties, 
Bristol, 5-6. A fossiliferous band at the base of the Tortworth , 
Beds (Upper Llandovery). Contains a large and distinctive fauna ` 


in which Palaeocyclus porpitus and a small species of Favosites 
are particularly abundant. 


Distribution : Tortworth Inlier, Gloucestershire. 
(M. L. K. C.). 


t PALAEOSILURIAN ......... Silurian : Llandovery Series 

NEAVERSON (E.), 1955. Stratigraphical Palaeontology, 2nd Ed., 
Oxford, 213. A series name for the lower portion of the Silurian 
System, corresponding to the Llandovery Series or Valentian of 
Great Britain. 


CMT Ce 
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PALE GREY MUDSTONES 
Silurian : Llandovery Series, Middle 


Type-locality : valley of River Wye, about } mile south-east 


_ of Rhayader, Radnorshire. 


LapwortH (H.), 1900. The Silurian sequence of Rhayader, 
Q.J.G.S., 56, 82 et seqq., plate vi, map. Pale bluish-grey and green- 
ish-grey mudstones and flags. Thickness rather less than 250 ft. 
Included in Gigrin Mudstones (Gwastaden Group). Underlain by 
Monograptus convolutus Zone. Overlain unconformably at the 
type-locality by Rhayader Pale Shales, but shown in the general- 
ized succession as being followed by the unconformable Caban 
Conglomerates. Fauna: Climacograptus scalaris var. normalis 
[C. normalis], Leptaena sp. and Orthoceras sp. 


Distribution : Rhayader district, Radnorshire. 
(M. L. K. C.). 


PALE MUDSTONE GROUP 
Silurian : Llandovery Series, Upper 


Type-locality : near Penlan, Cefn-cerig and Gorllwyn-fach, 
south-east and south of Llandovery, Carmarthenshire. 


Jones (O.T.), 1925. The geology of the Llandovery district: 
Part I. — The southern area, Q.J.G.S., 81, 350, 372-3, map. The 
Pale Mudstone Group (C;) consists of soft greenish-blue mud- 
stones. Thickness 380 ft. Included in Upper Llandovery. Fauna 
includes Clorinda [Barrandella] globosa (small var.), Leptaena 
rhomboidalis, Chilidiopsis [Schuchertella] pecten, Leangella [Plec- 
tambonites] segmentum, Meristina cf. furcata, Eospirifer [Spir- 
ifer] radiatus and Atrypa reticularis. 


Jones (O.T.), 1949. The geology of the Llandovery district : 
Part II. The northern area, Q.J.G.S., 105, 56-8, map. The Pale 
Mudstone Group (Cc) in the northern part of the Llandovery 
district is equivalent to the Pale Mudstone Group (C;) together 
with the Green Micaceous Group (Cg) in the southern part of the 
district. The thickness around the nose and on the eastern flank 
of the Noethgrug Anticline is about 750 ft., but on the western 
flank of the Cefn-y-gareg Syncline it must be at least 1200 ft. 


Distribution : Llandovery district, Carmarthenshire. 
(M. L. K. C.). 


PALE SHALES ........ Silurian : Llandovery Series, Upper 


The term Pale Shales was originally used as an alternative 
name for the Tarannon Shales q.v. on the Geological Survey 
one-inch maps of Wales (Old Series, revised editions of sheets 41, 
42, 56, 60, 74 and 78) which were published between 1855 and 
1860. At the present day the term is employed in certain parts 
of Central Wales for the shaly strata belonging to the Mono- 
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graptus crenulatus Zone (Upper Llandovery). The Pale Shales of 
the Llanidloes district (Montgomeryshire) consist of soft green 
and maroon mudstones which may be at least 1265 ft. thick in 
the Cwm Cignant section, but hardly exceed 600 ft. a few miles 
to the north (Jones (W.D.V.), 1945, Q.J.G.S., 100, 324-5, 327, 
opposite 330, map). Near Newbridge-on-Wye (Radnorshire and 
Breconshire) the Pale Shales consist of pale-green mottled mud- 
stones with some brick-red mudstones, succeeded by finely- 
striped shales with intercalated mottled mudstones, in all 330- 
1500 + ft. thick (Jones (O.T.), 1947, Q.J.G.S., 103, 4, 7-12, map). 


(M. L. K. C.). 


PALE SLATES ......... Silurian : Llandovery Series, Upper 


In Wales this term was sometimes used as an alternative 
name for the Pale Shales or Tarannon Shales qq.v. In the Corwen 
district (Merioneth) the term Pale Slates has been used in a 
local sense for the pale-coloured strata occurring between the 
Graptolite Shales and the Pen-y-glog Slates (HucHEes (T.McK.), 
1877, Q.J.G.S., 33, 209; Lage (P.) and Groom (T.T.), 1893, Q.J.G.S., 
49, 427, 438). These strata are of Upper Llandovery age, and are 
believed to be equivalent to the Ty-draw Slates of Glyn Ceiriog 
(Groom (T.T.) and Lake (P.), 1908, Q.J.G.S., 64, 554, 579; JONES 
(O.T.), 1921, Q.J.G.S., 77, 164-5). Wrs (L.J.) and Smira (B.), 
1922, Q.J.G.S., 78, 197-9, assigned the Pale Slates of the Corwen 
and Glyn Ceiriog areas to the turriculatus, crispus, griestonensis, 
and crenulatus Zones. In the Lake District the term Pale Slates 
was commonly used for the Upper Llandovery rocks which later 
became known as the Browsgill Beds (AvELINE (W.T.) and HuGHEs 
(T.McK.), 1872. Kendal, Sedbergh, Bowness and Tebay (Old Series 
one-inch quarter sheet 98 N.E.), Mem. G.S.G.B., 3, 7; Marr (J.E.) 
and Nicuotson (H.A.), 1888, Q.J.G.S., 44, 657). 

(M. L. K. C.). 


PASSAGE BEDS (of Dudley) ..... Silurian : Wenlock Series 
Type-locality : Wren’s Nest, Dudley, Worcestershire. 


BuT eR (A.J.), 1939. The Stratigraphy of the Wenlock Lime- 
stone of Dudley, Q.J.G.S., 95, 39-72. Grey shales with nodular 
argillaceous limestone at top of Upper Wenlock Limestone at 
Dudley, 9 ft. thick; overlain by Lower Ludlow Shales and under- 
lain by Upper Quarried Limestone qq.v. 


(P.R.E). 


+t PASSAGE-BEDS (of the Clwyd Hills) 
Silurian : Ludlow Series 
Type-area: Clwyd Hills, Denbighshire. 
Woops (E.G.) and CrosFIELp (M.C.), 1925. The Silurian rocks 


> 
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of the central part of the Clwydian Range, Q.J.G.S., 81, 170-94. 
Alternative name for the Teiran Beds q.v. 
(J. D. L.). 


t‘ PASTE ROCK?’ ..... Silurian : Llandovery Series, Upper 
Type-area : Llangollen district, Denbighshire. 


SepewIck (A.), 1854. On the May Hill Sandstone, and the 
Palaeozoic System of England, Phil. Mag., (4), 8, 306-7. Rather 
soft earthy slates; seen at Glyn Ceiriog and in several sections 
near the road from Llangollen to Ruthin. 

The strata which Sepewick referred to as ‘paste rock’ are 
a group of pale-coloured shales and mudstones of Upper Llan- 
dovery age which crop out in various parts of the Llangollen 
district. They were afterwards called the Pale Slates in the Cor- 
wen area and the Ty-draw Slates in the Glyn Ceiriog area. WILLS 
(L.J.) and Smrru (B.), 1922, Q.J.G.S., 78, 192-200, showed that 
these strata belong to the turriculatus, crispus, griestonensis and 
crenulatus Zones. 

(MM. L. K. C.). 


PEGWYN MUDSTONES AND GRITS 
Silurian : Wenlock Series 


Type-locality: Pegwyn Mawr, south-east of Llanidloes, 
Montgomeryshire. 

Jones (W.D.V.), 1945. The Valentian succession around 
Llanidloes, Montgomeryshire, Q.J.G.S., 100, opposite 330. Shales 
and concretionary mudstones with grits and flags above the Pale 
Shales (Llandovery). Represent the zone of Cyrtograptus mur- 
chisoni. 

(P. R. E.). 


PENGELLI SHALES .......... Silurian: Llandovery Series 

Type-locality : exposures along the Lampeter road, from a 
point about # mile north of Llansawel, past Banc Pengelli, to 
Cwm Dawe, 24 miles north of Llansawel, Carmarthenshire. 

Drew (H.) and Siater (I.L.), 1910. Notes on the geology of 
the district around Llansawel (Carmarthenshire), Q.J.G.S., 66, 405- 
6, 411-2, map. Pale mudstones and shales with bands of grey 
grit. Included in Llansawel Group. Underlain by Monograptus 
communis Zone. Fauna: Monograptus cf. becki, M. exiguus, M. 
marri and M. runcinatus. 


Distribution : Llansawel district, Carmarthenshire. 
(M. L. K. C.). 


PENKILL FLAGS ..... Silurian : Llandovery Series, Upper 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
652-3. A subdivision of the Protovirgularia Flags and Grits q.v. 


(M.L. K. C.). 
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PENKILL GREYWACKES 7 
Silurian : Llandovery Series, Upper 
LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
653. A subdivision of the Protovirgularia Flags and Grits q.v. 
(M. L. K.C.). 


PENKILL GROUP .... Silurian: Llandovery Series, Upper 


Type-locality : Penwhapple Glen, near Penkill, and about 
23 miles east of Girvan, Ayrshire. 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
651-4, 659, 660, maps. Purple, green and grey shales and mud- 
stones, with flaggy beds and well-bedded greywackes in the 
middle part of the succession. Thickness estimated at about 
1000 ft. Included in Dailly Series. Underlain by Camregan Group 
and overlain by Bargany Group. Subdivided into (1) Crossopodia 
Shales, (2) Protovirgularia Flags and Grits and (3) Cyrtograptus 
grayae Mudstones. 

The term Penkill group had previously been used by Lar- 
wortH (C.), 1880, A.M.N.H., (5), 5, 51, to include all the rocks 
now referred to the Mulloch Hill, Saugh Hill, Camregan and 
Penkill Groups; the term Penkill beds was used for the Penkill 
Group as now understood. 

Distribution : Girvan district, Ayrshire. 

(M. L. K.C.). 


T PENKILL LIMESTONE. 


See: Camregan Limestone. 


+ PENKILL MUDSTONES. 
See: Cyrtograptus grayae Mudstones. 


+ PENKILL SHALES. 
See : Crossopodia Shales. 


PENMACHNO BEDS ............ Silurian: Ludlow Series 
Type-area: Clwyd Hills, Denbighshire. 


Woops (E.G.) and CrosrFietp (M.C.), 1925. The Silurian rocks 
of the central part of the Clwydian Range, Q.J.G.S., 81, 170- 
94. Massive sandstones and crushed shales yielding Monograptus 
scanicus, tiny brachiopods and crinoids. Form the lower part of 
the Monograptus scanicus Zone. Overlain by the Plas-newydd 
Beds and underlain by the Teiran Beds. 


(J. D. L.). 
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PENTAMERUS BEDS .. Silurian: Llandovery Series, Upper 


7 Type-area : south and south-east of The Longmynd, Shrop- 
shire. ' 


SEDGWIcK (A.), 1853. On a proposed separation of the so- 
called Caradoc Sandstone into two distinct groups; viz. (1) May 
Hill Sandstone; (2) Caradoc Sandstone, Q.J.G.S., 9, 228. The 
Pentamerus or Hollies limestone contains Pentamerus oblongus 
[P. laevis and P. oblongus] in very great abundance. 


SALTER (J.W.) and AveELINE (W.T.), 1854. On the “Caradoc 
Sandstone ” of Shropshire, Q.J.G.S., 10, 69-71. An account is 
here given of the Pentamerus limestone and its relation to the 
underlying and overlying strata. Wuirtarp (W.F.), 1928. The 
stratigraphy of the Valentian rocks of Shropshire. The main 
outcrop, Q.J.G.S., 83, 741-6, map. The Pentamerus Beds consist 
of blue and brown mudstones, with calcareous sandstones con- 
taining Pentamerus oblongus in abundance, hard flaggy grits, and 
thin nodular and flaggy limestones. Thickness 0-500 ft. Underlain 
by Arenaceous Beds and overlain by Purple Shales. Wurrrarp 
(W.F.), 1932. The stratigraphy of the Valentian rocks of Shrop- 
shire. The Longmynd-Shelve and Breidden outcrops, Q.J.G.S., 
88, 861 et seqq., maps. The Pentamerus Beds are considered to 
belong to the turriculatus Zone. They are divided into an ‘ Aren- 
aceous Phase’ (which includes the Arenaceous Beds q.v.) and 
a ‘Mudstone Phase’. Fauna (from the main outcrop) includes 
Tentaculites anglicus, Craniops [Pholidops] implicata, Penta- 
merus oblongus, Clorinda [Barrandella] aff. undata, Leptaena 
rhomboidalis, Brachyprion [Leptostrophia] compressus, Chilidiop- 
sis [Schuchertella] pecten, Plectodonta [Sowerbyella] millinensis 
var. canastonensis, Meristina furcata, Atrypa reticularis, Coelo- 
spira hemisphaerica, Liospira spp., Lophospira spp., Otarion ele- 
gantula [Cyphaspis megalops], Encrinurus mullochensis [E. 
punctatus], Phacops elliptifrons [Portlockia elegans], Beyrichia 
clavata [B. klédeni] and B. glabra [B. klédeni]. Graptolites are 
rare but include Climacograptus scalaris, Glyptograptus aff. 
tamariscus, Monograptus becki, M. gemmatus and M. nudus. 


The Pentamerus Beds occur as several scattered outcrops in 
Shropshire and in the adjoining parts of Montgomeryshire. The 
fullest and most typical development of these rocks is in the 
main outcrop which extends from near The Wrekin, south- 
westwards as far as Wistanstow, near Craven Arms. Here the 
term Pentamerus Beds has generally been used in its original 
sense, that is for the mudstone series which is underlain by the 
Arenaceous Beds or Kenley Grit and overlain by the Purple or 


‘Hughley Shales (SALTER (J.W.) and AveEtine (W.T.), 1854, Q.J.G.S., 


10, 63, 69-71; Wuirtarp (W.F.), 1928, @.J.G.S., 83, 741-6; Pocock 
(R.W.) et al., 1938. Shrewsbury district, including the Hanwood 
Coalfield, Mem. G.S.G.B., 98, 106, 107-9). Later, however, after 
the Longmynd-Shelve and Breidden outcrops had been mapped, 
the term Pentamerus Beds came to be used in an extended sense, 


202 
(Pentamerus Beds, continued) 


to include the underlying Arenaceous Beds in addition to the 
Pentamerus Beds proper; these two divisions then being referred 
to as the ‘Arenaceous Phase’ and ‘Mudstone Phase’ of the 
Pentamerus Beds (WuittaRD (W.F.), 1932, Q.J.G.S., 88, 861 et 
seqq.; idem, 1952, P.G.A., 63, 167). 

The Pentamerus Beds were formerly called the Pentamerus 
Limestone, but the name was changed because limestones account 
for only a small proportion of the total thickness (WHITTARD 
(W.F.), 1925, P.G.A., 36, 378-80). The following local and field 
names have been applied to these beds: Hollies Limestone, Nor- 
bury Limestone, Cefn Group, ‘Jacob’s Stones’, and ‘Govern- 
ment Rock’. In the Wrekin area two well-marked horizons 
occurring within the Pentamerus Beds are referred to as the 
Dingle Conglomerate and the Calostylis Limestone qq.v. 

The fauna of the Pentamerus Beds is described in the follow- 
ing papers: SmitH (S.), 1930, Q.J.G.S., 86, 291-330 (corals); 
Wuittarp (W.F.), 1938, A.M.N.H., (11), l, 85-140 (trilobites); 
PitcHer (B.L.), 1939, A.M.N.H., (11), 4, 82-132 (gastropods); 
Harper (J.C.), 1940, A.M.N.H., (11), 5, 385-400 (ostracods); 
Wuirtarp (W.F.) and Barker (G.H.), 1950, A.M.N.H., (12), 3. 
553-90 (brachiopods). 

(M. L. K. C.). 


+PENTAMERUS GRITS OF NEWLANDS. 
See: Newlands Pentamerus Grits. 


+ PENTAMERUS LIMESTONE. 
See: Pentamerus Beds. 


+PENTAMERUS LIMESTONE, LOWER. 
See: Woodland Limestone and Coralline Limestone. 


t PENTAMERUS LIMESTONE, UPPER. 


See: Camregan Limestone. 


PENTAMERUS UNDATUS BEDS 
Silurian: Llandovery Series, Lower 


Type-locality : near Merlin’s Bridge and Haroldston, south- 
west and south of Haverfordwest, Pembrokeshire. 


STRAHAN (A.) et al., 1914. South Wales Coalfield, XI, Haver- 
fordwest,- Mem. G.S.G.B., 80, 96-100. Fossiliferous mudstones 
occurring near the top of the Cartlett Beds; followed almost 
immediately by the Gasworks Mudstones. Fauna includes ‘ Pe- 
traia’? spp., Dalmanella sp., Clorinda [Pentamerus] undata, 
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Sowerbyella [Plectambonites] cf. undulata, Leangella [Plectam- 
bonites] scissa and Meifodia [Meristina ?] subundata. 
Distribution : Haverfordwest district, Pembrokeshire. 
(M. L. K. C.). 


PENTLANDIAN ...... Silurian : Llandovery Series, Upper 
Type-locality : Pentland Hills, Midlothian and Peeblesshire. 


Lamont (A.), 1952. Ecology and correlation of the Pentland- 
ian — a new division of the Silurian System in Scotland, I.G.C., 
Rep. XVIII Session, Great Britain, 1948, Part 10, 27-32. Apparently 
used as an alternative name for the Gala-Tarannon q.v. 


(M. L.K. C.). 


PENTRE SERIES (Group) ........ Silurian: Ludlow Series 
Type-locality : Pentre, near Llangerniew, Denbighshire. 
JONES (O.T.), 1937. On the Sliding or Slumping of Submarine 

Sediments in Denbighshire, North Wales, during the Ludlow 

Period, Q.J.G.S., 93, 241-83. Series of contorted mudstones in the 

Monograptus nilssoni Zone; overlain by the Brynhyfryd mud- 


stones and underlain by the Gribin mudstones. 
(J. D. L.). 


PENTRE-DWFR SLATES ........ Silurian: Ludlow Series 

Type-locality : Llangollen area, Denbighshire. 

Wits (L.J.) and Smrt (B.), 1922. The Lower Palaeozoic 
rocks of the Llangollen district, Q.J.G.S., 78, 176-226. Well- 
marked slate band in the lowest part of the Glyn-Dyfrdwy 
Group q.v. 


(J. D. L.). 
t PENWHAPPLE GRITS AND SHALES. 
See: Saugh Hill Grits. 
PEN-Y-GLOG FLAGS (Slates) .... Silurian: Wenlock Series 


Type-locality : Corwen Slate Quarry, Penarth, Denbighshire. 
Hucues (T.McK.), 1877. The Silurian Grits of Corwen, North 


' Wales, Q.J.G.S., 33, 209. Striped flaggy slates above the ‘ Pale 


Slates’ and below the Denbigh Flag and Grit Series and contain- 
ing Monograptus priodon, Cyrtograptus murchisoni, Retiolites sp. 

Laxe (P.), 1895. The Denbighshire Series of South Denbigh- 
shire, Q.J.G.S., 51, 9-23. Fauna, Literature. Underlain by 
the Tarannon Shales and succeeded by the Pen-y-glog Grits. 
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Erres (G.L.), 1900. The Zonal Classification of the Wenlock 
Shales of the Welsh Borderland, Q.J.G.S., 56, 399. Fauna suggests 
zones of Cyrtograptus murchisoni and Monograptus riccartonensis. 
Wus (L.J.) and Smrrx (B.), 1922. The Lower Palaeozoic rocks 
of the Llangollen District with special reference to its tectonics, 
Q.J.G.S., 78, 202. Overlain by Bastard Slates. Map p. 222. 


(P. R. E.). 
PEN-Y-GLOG GRITS ........... Silurian : Wenlock Series 
Type-locality: Corwen Slate Quarry, Penarth, Denbigh- 
shire. tad 


Hucues (T.McK.), 1877. The Silurian Grits of Corwen, North 
Wales, Q.J.G.S., 33, 207-12. Grits at the base of the Denbigh 
Flag and Grit Series in North Wales. Considered equivalent to 
the Austwick Grit. 

Laxe (P.), 1895. The Denbighshire Series of South Denbigh- 
shire, Q.J.G.S., 51, 17. Coarse felspathic grits overlying the Pen- 
y-glog Slates and succeeded by the Moel Ferna Slates (which 
have a Wenlockian fauna). Fauna, map p. 13. Writs (L.J.) and 
SmatH (B.), 1922. The Lower Palaeozoic rocks of the Llangollen 
District with special reference to its tectonics, Q.J.G.S., 78, 201- 
4, Lake’s unit is said to overlie the Moel Ferna Slates and is 
very localized. 0-120 ft. thick. Map p. 222. 

(P. R. E.). 


+ PEN-Y-GLOG GROUP ........ Silurian : Wenlock Series 
Type-locality : east of Corwen, Denbighshire. 
Superseded by Pen-y-glog Stage q.v. 
Wuts (L.J.) and Suir (B.), 1922. The Lower Palaeozoic rocks 
of the Llangollen District with special reference to its tectonics, 


Q.J.G.S., 78, 202. Tabulated to include all Wenlockian beds of 
the Denbighshire Series. 


PREN 


PEN-Y-GLOG SLATES. 
See : Pen-y-glog Flags. 


PEN-Y-GLOG STAGE ........... Silurian : Wenlock Series 
Type-locality : east-south-east of Corwen, Denbighshire. 


Weoo (C.B.) et al., 1927. Wrexham, 1, Mem. G.S.G.B., 72. 
Replaces Pen-y-glog Group (Wms and Smrru, 1922). Includes 
Pen-y-glog Slates, Bastard Slates, Pen-y-glog Grit. 136-266 ft. 
thick. Succeeded by Glyn-Dyfrdwy Stage (Lower Ludlow Series). , 


(P. R. E.). 
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PERSCULPTUS BAND. 
See: Glyptograptus persculptus Band. 


PERSCULPTUS MUDSTONES 
Silurian: Llandovery Series, Lower 

Type-locality : River Clywedog section, near Glyn Hall, and 
about 13-2 miles north-west of Llanidloes, Montgomeryshire. 

JONES (W.D.V.), 1945. The Valentian succession around 
Llanidloes, Montgomeryshire, Q.J.G.S., 100, 315-6, 320, opposite 
330, map. Massive, tough, calcareous, blue mudstones, with a fine- 
scale lamination, and in places conspicuous mottling. Thickness 
150 ft. Included in Lower Clywedog Stage. Underlain by Upper 
Bala mudstones and overlain by Acuminatus Shales. Assigned to 
persculptus Zone. A band of chocolate-coloured shale, 3 in. thick, 
and 3 ft. 6 in. above the base, contains abundant specimens of 
Climacograptus scalaris var. normalis and Glyptograptus per- 
sculptus. 


Distribution : Llanidloes district, Montgomeryshire. 
(MIL RKC) 


PERSCULPTUS ZONE. 
See : Glyptograptus persculptus Zone. 


PETALOCRINUS LIMESTONE 
Silurian : Llandovery Series, Upper 


Type-locality : Haugh Wood, Woolhope, Herefordshire. 


Pocock (R.W.), 1930. The Petalocrinus Limestone horizon at 
Woolhope (Herefordshire), Q.J.G.S., 86, 50 et seqq., map. A 
band of limestone, averaging 1 in. in thickness, composed almost 
exclusively of arm-fans and columnals of Petalocrinus sp. In 
colour the limestone varies from pale-grey to yellow, and in 
places contains a small proportion of greenish-grey muddy im- 
purity. It rests on a bed of large tabulate corals to which its 
under-surface is moulded, the whole forming a bed of limestone 
from 3 to 6 in. thick. In the Woolhope district the Petalocrinus 
Limestone occurs a few feet below the well-marked change þe- 


tween the sandy Llandovery and calcareous Woolhope types of 


sedimentation. At May Hill it occurs in the Yartleton Beds, and 
at Malvern in the Woolhope Shales. 
Distribution: Woolhope, May Hill and Malvern districts, 
Herefordshire and Gloucestershire. 
(M. L. K. C.). 
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PHACOPS ELEGANS ZONE 
Silurian: Llandovery Series, Upper © 


Type-locality : Austwick Beck, near Austwick, Yorkshire. 


Marr (J.E.), 1881. On some sections in the Lower Palaeozoic 
rocks of the Craven district, P.Y.G.S., 7, 398, plate xx. A band of 
hard blue mudstones, a few inches thick, with calcareous nodules, 
and containing numerous fossils including Petraia, Illaenus, 
Phacops elliptifrons [P. elegans] and Sowerbyella [Leptaena] 
quinquecostata. 

Kine (W.B.R.) and Witcockxson (W.H.), 1934, Q.J.G.S., 90, 
18-20, referred to this band as the Phacops elegans limestone, 
and included it in the Browgill Beds. Near Wharfe Dam and 
in the Sowerthwaite trench the limestone is shown to be less 
than a foot thick; in the Hunterstye trench it is represented by 
green-grey mudstones, with calcareous nodules, which pass down 
into beds belonging to the Monograptus sedgwicki Zone. 


Distribution : Austwick district, Yorkshire. 
MECK C.). 


PHACOPS GLABER ZONE 
Silurian: Llandovery Series, Middle 


Type-locality : near the Lower Footbridge in Skelgill Beck, 
about 14 miles south-east of Ambleside, Westmorland. 


Marr (J.E.) and NicHotson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 669-70 et seqq. Hard, blue, bedded mud- 
stones, with bands of calcareous nodules chiefly towards the 
centre of the zone. Thickness 12 ft. 1 in. Included in Middle ~ 
Skelgill Beds. Underlain by Monograptus argenteus Zone and 
overlain by Monograptus convolutus Zone. Fauna: Favosites mul- 
lochensis, Meristina obtusa [Whitfieldella tumida] (?), Cheirurus 
bimucronatus var. acanthodes, Pseudosphaerexochus [Cheirurus] 
moroides, Calymene blumenbachi (?), Phacops elliptifrons [P. 
elegans], P. elliptifrons var. glaber [P. elegans var. glaber] and 
Aristoharpes judex [Harpes angustus and H. judex]. 


Distribution : Lake District and the nearby Sedbergh area. 
(M. L. K. C.). 


T PHACOPS OBTUSICAUDATUS ZONE 
Silurian : Ludlow Series 
Type-area : Lake District. 


Although not officially superseded this zone is not in current 
use. 


Marr (J.E.), 1892. On the Wenlock and Ludlow Strata of the 


Lake District, G.M., (3), 9, 534-41. Zonal name equivalent to the ` 
Middle Coldwell Beds q.v. P. obtusicaudatus common. Overlain 


5, 
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by lower Monograptus bohemicus Zone and underlain by Mono- 


_ graptus nilssoni Zone. 


(J. D. L.). 


T PHACOPS ZONE .... Silurian: Llandovery Series, Middle 


Type-locality : near the Lower Footbridge in Skelgill Beck, 
about 14 miles south-east of Ambleside, Westmorland. 


Superseded by Phacops glaber Zone. 


Marr (J.E.), 1878. On some well-defined life-zones in the 
lower part of the Silurian (Sedgwick) of the Lake-District, 
Q.J.G.S., 34, 877-8. Blue flags with bands of calcareous concre- 
tions. 

MM. L. K. C.). 


PINK GRIT ...... parin Silurian : Llandovery Series, Upper 


Type-locality : near Cowleigh Park, at northern end of 
Malvern Hills, Worcestershire and Herefordshire. 


Groom (T.T.), 1900. On the geological structure of portions 
of the Malvern and Abberley Hills, Q.J.G.S., 56, 155-6, plate viii. 
A thick grit or conglomerate, commonly pink, but sometimes 
greenish, occurring towards the top of. the lower or purple part 
of the May Hill Sandstone, and forming a well-marked band in 
the district of North Malvern, Cowleigh Park and Rough Hill. 


Groom (T.T.), 1910. In Geology in the Field, Geol. Assoc., 
Jubilee Vol., 705, stated that in the Cowleigh Park area this grit 
occurs about 300 ft. below the top of the Cowleigh Park Beds. 


Distribution : Malvern district, Worcestershire and Hereford- 


shire. 
(MM. L. K. C.). 


PINSTANE CONGLOMERATE 
Silurian : Llandovery Series, Upper 


Type-locality : Pinstane Hill, about 4 miles east of Elvanfoot, 
Lanarkshire. 

This term is used on the Geological Survey one-inch map of 
Scotland, sheet 16 (Moffat), 2nd Ed. (1924), for a conglomerate 
which had previously been described by Pracu (B.N.) and Horne 
(J.), 1899. The Silurian rocks of Britain, 1, Scotland, Mem. 
G.S.G.B., 210. These authors showed the conglomerate as being 
of Tarannon age, and stated that it possesses a greywacke matrix, 


in which are embedded rounded pebbles of quartz, red chert with 


Radiolaria, Arenig voleanic rocks, and boulders of granite and 
quartzite from 8 to 10 in. in diameter. 
Distribution : area south-east of Crawford, Lanarkshire and 
Peeblesshire. 
(M. L. K.C.). 
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PLAS NEWYDD BEDS ........... Silurian : Ludlow Series 

Type-area : Clwyd Hills, Denbighshire. 

Woops (E.G.) and Crosrietp (M.C.), 1925. The Silurian rocks 
of the central part of the Clwydian Range, Q.J.G.S., 81, 170-94. 
Pale flags and biscuit-like shales, yielding Monograptus scanicus, 
M. dubius, M. crinitus, M. uncinatus var. micropoma, M. roemeri, 
M. bohemicus, crinoids and Beyrichia. Upper part of the Mono- 
graptus scanicus Zone. Overlain by the Eithinen Beds and under- 


lain by the Penmachno Beds. 
(JDL 


t PLYNLIMON GRITS 
Ordovician : Ashgill Series and Silurian : Llandovery Series 


Type-locality : Plynlimon, Cardiganshire and Montgomery- 
shire. 
Superseded by Plynlimon Stage and Cwmystwyth Grits. 


KEEPING (W.), 1881. The geology of Central Wales, Q.J.G.S., 
37, 142, 156-8, 162-4. SepewIckK’s Plynlimon Group is here divided 
into the Metalliferous Slate Group and the Plynlimon Grits. The 
latter, which occur at Plynlimon and in the area to the east of 
Tregaron and Lampeter, consist of grits and slates with a few 
conglomerate beds, and are considered to be of great thickness. 

The Plynlimon Grits, as described by KrrrING, include rocks 
of different ages. Those occurring at Plynlimon are of Ordovician 
age, and are now included in the Plynlimon Stage (Jongs (O.T.), 
1909, Q.J.G.S., 65, 468-74). The grits occurring in the country to 
the east of Tregaron and Lampeter are of Upper Llandovery age, 
and are now known as the Cwmystwyth Grits q.v. 


(M. L. K. C.). 


+ PLYNLIMON GROUP 
Ordovician : Ashgill Series and Silurian : Llandovery Series 


Type-area: country around Plynlimon, Cardiganshire and 
Montgomeryshire. 


SEDGWIcK (A.), 1847. On the classification of the fossiliferous 
slates of North Wales, Cumberland, Westmoreland and Lanca- 
shire, Q.J.G.S., 3, 151-3. Flags, grits and slates, of great thickness 
and extent. 


(M. L. K. C.). 


PONT ERWYD STAGE ........ Silurian : Llandovery Series 
Type-locality : Pont Erwyd district, Cardiganshire. 


Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardiganshire), 
Q.J.G.S., 65, 468, 475-506, map. Flags, shales and mudstones, 
containing a graptolitic fauna. Thickness about 950 ft. Underlain ` 
by Plynlimon Stage and overlain by Ystwyth Stage. Subdivided 


+ 


- 
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into (1) Eisteddfa Group, (2) Rheidol Group and (3) Castell 
Group. 

Throughout a considerable area in Central and North Wales 
this term has been used for rocks belonging to the Lower and 
Middle Llandovery together with the lowest zones of the Upper 
Llandovery. The threefold subdivision of the stage, as established 
in the Pont Erwyd district, has not been employed in the region 
to the north. Instead, a twofold subdivision, into Cwmere Group 
below and Derwen Group above, has been adopted in the follow- 
ing districts: Machynlleth (Jones (O.T.) and Puen (W.J.), 1916, 
Q.J.G.S., 71, 346, 348-65, map), Towyn and Abergynolwyn (JEHU 
(R.M.), 1926, Q.J.G.S., 82, 469, 478-81, map), Corris and Aberlle- 
fenni (PucH (W.J.), 1923, Q.J.G.S., 79, 512, 525-30, map), Dinas 
Mawddwy (Puc (W.J.), 1928, Q.J.G.S., 84, 348, 361-5, map), and 
Llanymawddwy (Puc (W.J.), 1929, Q.J.G.S., 85, 247, 274-83, map). 


(M. L. K. C.). 


POWIS CASTLE CONGLOMERATE 
Silurian : Llandovery Series, Lower 


Type-locality : Powis Castle, about 1 mile south-west of 
Welshpool, Montgomeryshire. 

Wape (A.), 1911. The Llandovery and associated rocks of 
north-eastern Montgomeryshire, Q.J.G.S., 67, 419 et seqq., 431-3, 
map. The Powis Castle Group (or Red Conglomerate) consists 
of red sandstones and conglomerates with occasional developments 
of limestone. Thickness 100 ft. Included in Lower Llandovery. 
Rests unconformably on Ordovician rocks. Overlain by Cloddiau 
Group. Fauna (from Powis Park) includes Favosites gothlandicus, 
F. asper, Streptelasma europaeum, Glyptocrinus sp., Resserella 
[Dalmanella] elegantula, Stricklandia [Stricklandinia] lens, Ca- 
marotoechia [Rhynchotreta] borealis, C. [Rhynchonella] llandov- 
eriana and Meristina [Meristella(?)] crassa. 

Kine (W.B.R.), 1928, Q.J.G.S., 84, 694-5, considered the Powis 
Castle Conglomerate to be of Lower Llandovery age, but pro- 
bably near the upper limit of the Lower Llandovery. WHITTING- 
ton (H.B.), 1938, Q.J.G.S., 94, 437-9, suggested that high Lower 
Llandovery limestones near Llansantffraid ym Mechain, which 
rest unconformably on Ashgillian rocks, may pass laterally into 
the Powis Castle Conglomerate. 

Distribution : Welshpool district, Montgomeryshire. 

(M. E. K. C.). 


+ PRIODON FLAGS AND GRITS 
Silurian : Llandovery Series, Upper 


Superseded by Cyrtograptus grayae Mudstones. 


LapwortH (C.), 1880. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 5. 51. The highest beds of the 


Penkill beds. 
(M. L. K. C.). 
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PROTOVIRGULARIA FLAGS AND GRITS 
Silurian : Llandovery Series, Upper 

Type-locality: Penwhapple Glen, about 22 miles east of 
Girvan, Ayrshire. 

LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
652-3, 659, 660, fig. 28, map. Greenish-grey flaggy beds alternating 
with green and purple shales (Penkill Flags or Protovirgularia 
Flags), succeeded by a mass of well-bedded greywackes (Penkill 
Greywackes or Protovirgularia Grits). Included in Penkill Group 
(Dailly Series). Underlain by Crossopodia Shales and overlain by 
Cyrtograptus grayae Mudstones. Fauna includes Monograptus 
exiguus, M. galaensis, Protovirgularia and annelids. 

Distribution : Girvan district, Ayrshire. 

(M. L. K.C.). 


PTERINEA TENUISTRIATA BEDS. Silurian: Ludlow Series 

Type-locality : Builth Wells, Breconshire. 

Straw (S.H.), 1937. The Higher Ludlovian rocks of the 
Builth District, Q.J.G.S., 93, 406-56. Lowest faunal subdivision 
of the Wilsonia Shales q.v. with Pterinea tenuistriata abundant 
in layers. Overlain by ‘ Atrypina’ Beds and underlain by Orio- 
stoma alata Beds. 

(J DAE 


PTILOGRAPTUS SHALES 
Silurian : Llandovery Series, Lower 


Type-locality : near Mulloch Hill, about 64 miles north-east 
of Girvan, Ayrshire. 


LaPwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 618, 
623-4. Yellow-weathering mudstones and shales, with Ptilograp- 
tus and a few brachiopods. Occur at the summit of the Mulloch 
Hill Sandstone. 


Distribution : Girvan district, Ayrshire. 
(M. L. K. C.). 


PUNCTATUS ZONE. 


See: Encrinurus punctatus Zone. 


+ PURPLE SHALES (of Ayrshire) 
Silurian : Llandovery Series, Upper 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
652. An alternative name for the Crossopodia Shales q.v. 


MM. L. K. C.). 
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PURPLE SHALES (of Shropshire) 
Silurian : Llandovery Series, Upper 


Type-area: extending from near Cheney Longville, north- 
eastwards through Ticklerton, Hughley, Harley and Buildwas, 
Shropshire. 


SALTER (J.W.) and Avene (W.T.), 1854. On the ‘Caradoc 
Sandstone’ of Shropshire, Q.J.G.S., 10, 63, 71. Purple shales, 
containing in some places bands of fine blue micaceous sandstone. 
Thickness 200-400 ft. 


WuitTarD (W.F.), 1928. The stratigraphy of the Valentian 
rocks of Shropshire. The main outcrop, Q.J.G.S., 83, 738, 747-52, 
map. In the type-area these beds consist almost entirely of purple, 
maroon and green fine-grained mudstones; they contain bands 
of shelly limestone, and green micaceous, calcareous sandstones. 
Underlain by Pentamerus Beds and overlain by Wenlock Shales. 
WuittTarD (W.F.), 1932. The stratigraphy of the Valentian rocks 
of Shropshire. The Longmynd-Shelve and Breidden outcrops, 
Q@.J.G.S., 88, 861 et seqq., maps. The Purple Shales are considered 
to belong to the turriculatus Zone and probably part of the 
crispus Zone. The fauna in the type-area (that is, the main out- 
crop) includes Monograptus becki (rare), M. planus (rare), Ten- 
taculites anglicus, Craniops [Pholidops] implicata, Skenidioides 
[Scenidium] lewisi, Resserella visbyensis var. pygmaea [Dalma- 
nella elegantula var.], Bilobites alticavatus [B. biloba], Clorinda 
[Barrandella] aff. undata, Leptaena rhomboidalis, ‘Leptaena’ laev- 
igata, Fardenia [Schuchertella] applanata, Plectodonta [Sower- 
byella] millinensis var. canastonensis, Atrypa reticularis, Glassia 
compressa, Cheirurus bimucronatus, Encrinurus mullochensis [E. 
punctatus], E. onniensis [E. punctatus], Beyrichia clavata [B. 
klédeni] and B. glabrata [B. klédeni]. In some parts of the Long- 
mynd-Shelve area, such as the Minsterley district and the Bog 
Mine Outliers, there is an arenaceous development of the Purple 
Shales which contains a distinctive fauna. 

The Purple Shales occur as several scattered outcrops in 
Shropshire and in the adjoining parts of Montgomeryshire. Along 
part of the main outcrop these beds are known also as the 
Hughley Shales q.v., and in the Welshpool district they have been 
given the local name of Buttington Shales. 

The fauna of the Purple Shales is described in the following 
papers : SmitH (S.), 1930, Q.J.G.S., 86, 291-330 (corals); WHITTARD 
(W.F.), 1938, A.M.N.H., (11), 1, 85-140 (trilobites); Prrcuer (B.L.), 
1939, A.M.N.H., (11), 4, 82-132 (gastropods); Harper (J.C.), 1940, 
A.M.N.H., (11), 5. 385-400 (ostracods); Wxrrrarp (W.F.) and Bar- 
KER (G.H.), 1950, A.M.N.H., (12), 3, 553-90 (brachiopods). 


(M. L. K. C.). 


PURPLE WENLOCK SHALES. 
See : Wenlock Shales, Purple. 
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PYCNACTIS BAND .......... '... Silurian: Wenlock Series 
Type-locality : Whitfield, Gloucestershire. 


Curtis (M.L.K.), 1955. In Bristol and its adjoining counties, 
Bristol, 6. Shales immediately above the lowest of three lime- 
stones containing Pycnactis mitratus, Coenites juniperinus, 
Resserella basalis, Camarotoechia cf. nucula, Sphaerirhynchia 
davidsoni and Whitfieldella canalis. Local to Tortworth Inlier. 


(P. R. E.). 


PYSGOTWR GRITS .... Silurian: Llandovery Series, Upper 


Type-locality : River Pysgotwr Fawr, for a distance of about 
1 mile upstream from a point just above Brynglas, 5 miles east- 
south-east of Llanddewi-Brefi, Cardiganshire. 


Davies (K.A.), 1933. The geology of the country between 
Abergwesyn (Breconshire) and Pumpsaint (Carmarthenshire), 
Q.J.G.S., 89, 176, 188-9. A very thick series of massive grey grits 
with intercalations of blue-grey shales; conglomeratic in some 
localities. Underlain by blue shales, mudstones and flags (crispus 
Zone (?)), and overlain by the Green and Purple Shales (cren- 
ulatus Zone). The Pysgotwr Grits are shown as including the 
griestonensis Zone. The following graptolites occur at the top of 
the group: Monograptus dextrorsus, M. griestonensis and M. 
proteus. 

This is a local name for the Upper Llandovery grits which 
crop out in the hilly country to the east-south-east of Llanddewi- 
Brefi, and which form part of the extensive Cwmystwyth Grits 
q.v. 

(MM. L. K. C.). 


Q 


QUARRIED LIMESTONE, LOWER . Silurian : Wenlock Series 
Type-locality : Wren’s Nest, Dudley, Worcestershire. 


But ter (A.J.), 1939. The Stratigraphy of the Wenlock Lime- 
stone of Dudley, Q.J.G.S., 95, 39-72. Dark, blue-grey limestone, 
32 ft. thick, with stromatoporoid bands in the Lower Wenlock 
Limestone at Dudley; overlain by Nodular Beds and underlain 
by Basement Beds. 


(P. R. E.). 


QUARRIED LIMESTONE, UPPER . Silurian : Wenlock Series 
Type-locality : Wren’s Nest, Dudley, Worcestershire. 


BUTLER (A.J.), 1939. The Stratigraphy of the Wenlock Lime- 
stone of Dudley, Q.J.G.S., 95, 39-72. Massive limestones with 
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more shaly partings towards the top in the Upper Wenlock 


_ Limestone at Dudley; overlain by the Passage Beds and under- 


lain by the Nodular Beds; 25 ft. thick. 
(P. R. E.). 


QUEENSBERRY GRITS . Silurian : Llandovery Series, Upper 


Type-locality : Queensberry Hill, about 7 miles west-south- 
west of Moffat, Dumfriesshire. 


Jack (R.L.) and SxakE (H.M.), 1871. Mem. G.S.G.B. (Scotland), 
explanation of sheet 15, 9. The Queensberry Grit Group consists 
of grey and purple gritty greywackes, with occasional bands of 
pebbly grit. 

The terms Queensberry Grit Group and Queensberry Group 
were formerly used by the Officers of the Geological Survey for 
_ rocks which crop out in the Southern Uplands of Scotland, 
particularly in Wigtownshire, Kirkcudbrightshire and Dumfries- 
shire (Mem. G.S.G.B., (Scotland), explanation of sheet 3 (1873), 
12-14; sheet 4 (1878), 9, 11-13; sheet 9 (1877), 9, 12-15; sheet 15 
(1871), 9). When the structure and succession in the Southern 
Uplands was worked out by Lapwortu, however, it was found 
that this group, as described in the memoirs of the Geological 
Survey, includes rocks of various horizons in the Ordovician and 
Silurian. Later, the term Queensberry Grits came to be used in 
a restricted sense for rocks forming part of the Gala Group, and 
consisting of a series of massive grits and greywackes, with local 
bands of conglomerate, and with grey, green and red shales 
(PeacH (B.N.) and Horne (J.), 1899. The Silurian rocks of Bri- 
tain, 1, Scotland, Mem. G.S.G.B., 57, 81, 201 et seqq.; PRINGLE (J.), 
1935, British Regional Geology: The South of Scotland, 45-7). 
A suggestion that part of the Queensberry Grits may be of 
Wenlock age has been put forward by Cratc (G.Y.) and WALTON 
(E.K.), 1959, G.M., 96, 217. 

(M. L. K. C.). 


RAEBERRY CASTLE BEDS ...... Silurian : Wenlock Series 


Type-locality : coast at Raeberry Castle, south-south-east of 
Kirkcudbright, Kirkcudbrightshire. 


Peacu (B.N.) and Horne (J.), 1899. The Silurian rocks of 
Britain, 1, Scotland, Mem. G.S.G.B., 80, 554. The highest group 
. of Silurian rocks in southern Scotland; mudstones with limestone 

nodules, 500-750 ft. thick, considered to be of Ludlow age. 

PRINGLE (J.), 1948. British Regional Geology: The South of 
Scotland, 44. Considered the subdivision to be no younger than the 
zone of Monograptus riccartonensis. In their new interpretation 
of the structure of the Southern Uplands Craia (G.Y.) and 
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(Raeberry Castle Beds, continued) 


Watton (E.K.), 1959. Sequence and Structure in the Silurian rocks 
of Kirkcudbrightshire, G.M., 96, 217, the ‘Raeberry Castle Beds, 
at least as far south as Gypsy Point, are older than the Riccarton 
Beds but may still be Wenlockian ’. 

(P. R.E., W.F.'W:). 


RASTRITES BAND .... Silurian: Llandovery Series, Upper 


Type-locality : exposure on slope, 250 yds. south-west of 
Caerhedyn Farmhouse, about 1? miles north-east of Ysgubor-y- 
coed, Cardiganshire. 


JonEs (O.T.) and Pucu (W.J.), 1916. The geology of the district 
around Machynlleth and the Llyfnant Valley, Q.J.G.S., 71, 346, 
356, 358, 361. A 2-inch band of olive-green shales, weathering in 
bronze and rusty colours, and exhibiting metallic lustre. Included 
in Monograptus halli Zone (Derwen Group). At the type-locality 
the Rastrites Band is 134 ft. above the halli Band. Fauna: Glyp- 
tograptus tamariscus, Monograptus gemmatus, M. halli (common), 
M. nudus(?) and Rastrites linnaei. 


Distribution : Machynlleth district, Central Wales. 
(M. L. K. C.). 


RASTRITES MAXIMUS BAND 
Silurian : Llandovery Series, Upper 


Graptolitic shale bands occur at various horizons in the 
Rastrites maximus Zone q.v. Four such bands have been re- 
cognized in the Moffat district (Southern Uplands of Scotland), 
and two in the Spengill section (Westmorland). In Central 'Wales 
a single band with R. maximus has been observed at Tarannon 
and at Llanidloes. 

(M. L. K. C.). 


RASTRITES MAXIMUS MUDSTONES 
Silurian : Llandovery Series, Upper 


Type-locality : Penwhapple Glen, about 2ł miles east of 
Girvan, Ayrshire. 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
646-7, 660, fig. 28. Purple and green mudstones with a few 
annelid markings. Thickness about 50 ft. Included in Camregan 
Group (Newlands Series). Underlain by Camregan Limestone 
and overlain by Upper Camregan Grits. Near the centre of the 
succession is a seam of dark carbonaceous shales, about 14 ft. 
thick, containing abundant graptolites, together with occasional 
examples of phyllopodous crustaceans; species collected include 
Petalograptus [Diplograptus] palmeus, Monograptus halli [M. 
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crassus], M. hisingeri, M. runcinatus, M. turriculatus, Rastrites 
maximus and Peltocaris aptychoides. 


Distribution : Girvan district, Ayrshire. 
(M. L. K.C.). 


RASTRITES MAXIMUS ZONE 
Silurian : Llandovery Series, Upper 


Type-locality : Dobb’s Linn, west of Birkhill Cottage, and 
about 94 miles north-east of Moffat, Dumfriesshire. 


Lapwortu (C.), 1878. The Moffat Series, Q.J.G.S., 34, 249-50 
et seqq., 325-7, figs. 30, 32. At the type-locality this zone consists 
of grey and greenish shales and flaggy beds, with four bands of 
black graptolitic shales, and occasional laminae of soft white clay 
(part of Upper Birkhill Shales). Thickness 40 ft. Underlain by 
Monograptus spinigerus Zone and overlain by Gala Group. Fauna 
includes Climacograptus [Diplograptus] hughesi (common), Pe- 
talograptus [Diplograptus] folium (common), Gladiograptus 
[Retiolites] perlatus, Monograptus becki (common), M. gemmatus 
[M. attenuatus], M. halli (common), M. hisingeri (common), M. 
intermedius, M. proteus, M. runcinatus (common), M. sedgwicki 
[M. spinigerus], M. turriculatus, Rastrites maximus (common) 
and Peltocaris aptychoides. Fossils are restricted to what may 
conveniently be termed two pairs of black beds which are recog- 
nizable at several places in the Moffat district. 

The Rastrites maximus Zone is nowhere represented by more 


‘than a small thickness of strata, and there has been some doubt 


as to whether it should rank as a distinct zone. In the general- 
ized zonal scheme most commonly used the maximus Zone 
is shown as coming between the Monograptus halli and M. tur- 
riculatus Zones (Jones (O.T.), 1921, Q.J.G.S., 77, 153, 170), but 
some authors refer, in an abstract way, to the ‘ Band of Rastrites 
maximus’ and include it at the base of the turriculatus Zone 
(Erres (G.L.) and Woop (E.M.R.), 1914. A monograph of British 
graptolites, M.P.S., 516-26). There has been some differ- 
ence of opinion also as to whether the maximus Zone of Scotland 
should be included in the Birkhill Shales or in the Gala Group. 
In his original description of the zone LapwortH included it in 
the Upper Birkhill Shales, but later stated that the maximus Zone 
should be regarded as a zone of transition, and ought probably 
to be included in the overlying group (LapwortH (C.), 1880, 
A.M.N.H., (5), 6, 200). This latter suggestion was supported by 
Extes (G.L.), 1906, Q.J.G.S., 62, 701, and by studies in the Ta- 
rannon district of Central Wales by Woop (E.M.R.), 1906, Q.J.G.S., 
62, 697. On the other hand, in the Spengill section in Westmorland 


- (Marr (J.E.) and Nicuotson (H.A.), 1888, Q.J.G.S., 44, 703, 708; 


Marr (J.E.), 1906, Q.J.G.S., 62, 699) and in some parts of Central 
Wales (Jones (O.T.), 1909, Q.J.G.S., 65, 529; Jones (W.D.V.), 1945, 
Q.J.G.S., 100, 321, opposite 330) the beds yielding R. maximus 
appear to be linked more closely with the underlying strata (see 
Jones (O.T.), 1921, Q.J.G.S., 77, 154). 
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In the Southern Uplands of Scotland the term maximus Zone 
is still used in the sense in which it was originally defined by 
Larpwortu. The zone has been recognized at several localities 
in the Moffat district and in the country between the Rivers 
Annan and Nith (Pracu (B.N.) and Horne (J.), 1899. The Silurian 
rocks of Britain, 1, Scotland, Mem. G.S.G.B., 81, 95 et seqq.). 

In the Lake District proper the maximus Zone is absent, but 
in the Spengill section, near Sedbergh, it is 24 ft. 8 in. thick, 
according to Marr (J.E.) and Nicuotson (H.A.), 1888, Q.J.G.S., 
44, 703. These authors included the zone in the Skelgill Beds and 
showed it to be succeeded conformably by the lowermost Brow- 
gill Beds. They described the zone as consisting of 24 ft. of blue 
mudstones; at the base is a band of hard black shales, 4 in. thick, 
containing Monograptus jaculum and Rastrites maximus, and at 
the summit is a similar graptolitic band, also 4 in. thick, with 
R. maximus. 

In North Wales the maximus Zone has been recognized at 
Conway (Caernarvonshire) where it forms part of the Gyffin 
Shales (Erres (G.L.), 1909, Q.J.G.S., 65, 172, 185-6). In Central 
Wales the term has not been used, but bands containing 
R. maximus occur in Montgomeryshire. At Tarannon a band with 
R. maximus is included at the base of the Monograptus turric- 
ulatus Zone (Woop (E.M.R.), 1906, Q.J.G.S., 62, 681, opposite 692, 
697), while the maximus Band of Llanidloes is included in the 
Monograptus halli Zone (Jones (W.D.V.), 1945, Q.J.G.S., 100, 321, 
opposite 330). 

(MM. L. K. C.). 


TRED CONGLOMERATE. 
See : Powis Castle Conglomerate. 


REGULARIS ZONE. 
See : Monograptus regularis Zone. 


t RETIOLITES OR PRIODON FLAGS 
Silurian : Llandovery Series, Upper 
Superseded by Cyrtograptus grayae Mudstones. 


Lapwortu (C.), 1879. Recent discoveries among the Silurians 
of south Scotland, T.G.S. Glas., 6, 84. 


MLK C.). 


RHAYADER PALE SHALES 
Silurian : Llandovery Series, Upper 
Type-area: Rhayader district, Radnorshire. 


LapwortH (H.), 1900. The Silurian sequence of Rhayader, 
Q.J.G.S., 56, 119-24 et seqq., plate vi, map. Pale-green, blue and 
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grey shales and mudstones. These beds overstep various sub- 
divisions of the Gwastaden and Caban Groups, but are shown 
in the generalized succession as following the Gafallt Beds (Caban 
Group). Fauna includes Monograptus becki, M. discus, M. exiguus, 
M. galaensis, M. halli [M. crassus], M. jaculum, M. nudus, M. 
priodon, M. runcinatus, M. sedgwicki, M. turriculatus, Favosites 
gothlandicus, ‘Petraia bina’, Leptaena rhomboidalis, Atrypa re- 
ticularis and worm-trails. 

Regarding the age of the Rhayader Pale Shales, LAPWORTH 
(H.), 1906, Q.J.G.S., 62, 700, stated that they commence at the 
maximus Zone and continue without a break to the top of the 
crispus Zone; he considered that the highest zones of the 
Tarannon Series (that is, the griestonensis and crenulatus Zones) 
are absent at Rhayader. In the adjoining Abbey-Cwmhir district, 
to the north-east of Rhayader, strata equivalent to the Rhayader 
Pale Shales overstep the Lower Llandovery and come to rest 
directly on Ordovician rocks, and in this district the equi- 
valents of the Rhayader Pale Shales pass up into rocks belonging 
to the griestonensis and crenulatus Zones (Roserts (R.O.), 1929, 
Q.J.G.S., 85, 661, 663-5). South-westwards, between Rhayader 
and Abergwesyn, no overstep is seen at the base of the Rhayader 
Pale Shales which there rest on shales with Monograptus halli 
(Davies (K.A.), 1928, P.G.A., 39, 165). 


Distribution : Rhayader district, Radnorshire and Brecon- 


shire. 
(M. L. K. C.). 


+ RHAYADER SLATES . Silurian: Llandovery Series, Upper 
Type-area : Rhayader district, Radnorshire. 


SEDGWICK (A.), 1847. On the classification of the fossiliferous 
slates of North Wales, Cumberland, Westmoreland and Lanca- 
shire, Q.J.G.S., 3, 153-4. Cleaved slates, generally of a pale colour, 
leaden-grey passing into greenish-grey. Also called the Upper 
South Welsh Slate Group. 

(M. L. K.C.). 


RHEIDOL GROUP 
Silurian : Llandovery Series, Lower and Middle 


Type-locality : gorge of River Rheidol, south of Pont Erwyd, 
Cardiganshire. 

Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardiganshire), 
Q.J.G.S., 65, 468, 483-92, 504, maps. Blue and black flags, shales 
and mudstones. Thickness over 400 ft. Included in Pont Erwyd 
Stage. Underlain by Eisteddfa Group and overlain by Castell 
Group. Assigned to the atavus, rheidolensis, cyphus and com- 
munis Zones. Within the communis Zone occur the triangulatus 
var., triangulatus, magnus and leptotheca Bands. Fauna includes 
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Climacograptus hughesi, C. medius, C. rectangularis, Rhaphido- — 
graptus térnquisti, Orthograptus mutabilis, Glyptograptus tamar- 
iscus, Diplograptus magnus, Monograptus acinaces [M. rheidolen- 
sis], M. argutus, M. atavus, M. communis, M. cyphus, M. gregarius, 

M. leptotheca, M. revolutus, M. triangulatus and M. triangulatus 
var. 
Since the original description of the Rheidol Group was 
published, the names of some of the zones have been changed. 
In a later account Jones (O.T.) and Pucu (W.J.), 1935, P.G.A., 46, 
272-6, described these beds as belonging to the atavus, acinaces, 
cyphus, triangulatus, magnus and leptotheca Zones. The term 
Monograpti Beds was used for that portion of the Rheidol Group 
which belongs to the Lower Llandovery (that is, the atavus, 
acinaces, cyphus and triangulatus Zones). 


Distribution : Pont Erwyd district, Cardiganshire. 


(M. L. K. C.). 
t RHEIDOLENSIS ZONE. 
See : Monograptus rheidolensis Zone. 
RHIWISG BEDS ................. Silurian: Ludlow Series 


Type-area : Clwyd Hills, Denbighshire. 

Woops (E.G.) and CrosFretp (M.C.), 1925. The Silurian rocks 
of the central part of the Clwydian Range, Q.J.G.S., 81, 170-94. 
Flags with coloured oval banding like ‘whetstones’ yielding 
Monograptus chimaera, M. chimaera var. salweyi, M. varians var. 
pumilis and M. dubius. Overlain by the Teiran or Passage-Beds 
and underlain by the Bwlch-pen-Barras Beds. Form upper part 
of the Monograptus nilssoni Zone. 

(J.D. L.). 


RHOS-FAWR SANDSTONE 
Silurian : Llandovery Series, Lower 


Type-locality : near Rhés-fawr, 3 miles west-north-west of 
Llanfyllin, Montgomeryshire. 


Wz (C.B.) et al., 1929. Oswestry, Mem. G.S.G.B., 66, 68, 73. 
Massive softish sandstone, weathering to buff. Included in Lower 
Llandovery. Underlain by Ashgill rocks, and overlain by shelly 
mudstones and hard siltstones (Lower Llandovery). Equivalent to 
the Meristina crassa Sandstone q.v. 


Distribution : Llanfyllin district, Montgomeryshire. 
(M. L. K. C.). 


RHUDDNANT GRITS .. Silurian: Llandovery Series, Upper . 
Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
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district around Plynlimon and Pont Erwyd (North Cardigan- 
shire), Q.J.G.S., 65, 468, 517. The upper portion of the Rhuddnant 
Group q.v. 


(M. L. K.C.). 


RHUDDNANT GROUP . Silurian: Llandovery Series, Upper 


Type-locality : near Llyn Rhuddnant, about 4 miles east- 
south-east of Pont Erwyd, Cardiganshire. 


JonEs (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardiganshire), 
Q.J.G.S., 65, 468, 516-7, fig. 12, map. A shale group in which 
occur bands of coarse speckly grit and evenly-bedded dark 
gritty flags. Thickness shown in generalized succession as being 
about 500 ft. Included in Ystwyth Stage. Underlain by Myherin 
Group. Subdivided into Rhuddnant Shales below and Rhuddnant 
Grits above. Fauna: Monograptus holmi, M. marri, M. priodon 
and M. turriculatus (rare). Jones (O.T.) and Pucu (W.J.), 1935, 
P.G.A., 46, 280, stated that the Rhuddnant Group is succeeded 
by the Cwmystwyth Grits. 


Distribution : Pont Erwyd district, Cardiganshire. 
(M. L. K. C.). 


RHUDDNANT SHALES . Silurian : Llandovery Series, Upper 


Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardigan- 
shire), Q.J.G.S., 65, 468, 516-7. The lower portion of the Rhudd- 


nant Group q.v. 
(M. L. K. C.). 


RHYMNEY GRIT ............... Silurian : Wenlock Series 
Type-locality : Rumney Quarry, 2 miles north-east of Cardiff. 
Sottas (W.J.), 1879. The Silurian District of Rhymney and 

Pen-y-glan, Cardiff, Q.J.G.S., 35, 481. Massive sandstone with 

‘fucoidal remains’; ripple-marked and iron-stained in Wenlock 


Beds in small inlier north of Cardiff. 23 ft. thick. 
(P.R.E.). 


RHYNCHONELLA FLAGS (Beds) .. Silurian: Ludlow Series 
Type-locality : Whitcliffe section, Ludlow, Shropshire. 
ELLES (G.L.) and Starter (I.L.), 1906. The Highest Silurian 

rocks of the Ludlow District, Q.J.G.S., 62, 195-222. Calcareous 

blue flags, with Camarotoechia [Rhynchonella] nucula dominant : 
concretion band at top. Thickness 110-120 feet. Lower member 
of Upper Ludlow Group. Overlain by Chonetes Flags and under- 
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lain by Dayia Shales. Also referred to as the Lower Whitcliffe 
Flags, Rhynchonella Beds and Rhynchonella nucula Beds by the 
original authors although on p. 207 the Rhynchonella Beds are 
used so as to exclude the thin Concretion-Band q.v. normally 
included in the Rhynchonella Flags. Characteristic fossils : Cam- 
arotoechia [Rhynchonella] nucula, Dalmanella [Orthis] lunata, 
Chonetes striatellus, Goniophora cymbaeformis, Pterinea retro- 
flexa, Bucaniopsis [Bellerophon] expansus, Orthoceras spp., Ser- 
pulites longissimus, 


(J.D. L.). 


RHYNCHONELLA GRITS 
Silurian : Llandovery Series, Upper 


Type-locality: Penwhapple Glen, about 2? miles east of 
Girvan, Ayrshire. 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
644-6, 660, fig. 28. The Rhynchonella Grits (or Lower Camregan 
Grits) consist of a group of massive gritstones and flags, in beds 
varying from 2 to 4 ft. thick; pale bluish-white interiorly, 
weathering to a yellow tinge. The central portion is barren, but 
the lower beds are crowded with ‘ Rhynchonella’, associated with 
rarer examples of ‘Orthis’ and ‘Strophomena’. Included in 
Camregan Group (Newlands Series). Underlain by Monograptus 
sedgwicki Mudstones and overlain by Camregan Limestone. 


Distribution : Girvan district, Ayrshire. 
(M. L. K. C.). 


RHYNCHONELLA NUCULA ZONE. Silurian : Ludlow Series 
Type-locality : Whitcliffe section, Ludlow, Shropshire. 
Erres (G.L.) and Sater (I.L.), 1906. The Highest Silurian 

rocks of the Ludlow District, Q.J.G.S., 62, 195-222. Alternative 

name for Rhynchonella Flags of Ludlow, Shropshire, q.v. and 
used by the original authors only in their fossil lists. 


(J. D. L.). 


RHYNCHONELLA NUCULA ZONE 
Silurian : Ludlow Series 
Type-locality : Whitcliffe section, Ludlow, Shropshire. 
Zonal name for the Rhynchonella Flags of Shropshire q.v. 
Erres (G.L.) and Sater (I.L.), 1906. The Highest Silurian 
rocks of the Ludlow District, Q.J.G.S., 62, 195-222. Calcareous 
blue flags, with Camarotoechia [Rhynchonella] nucula dominant : 
concretion band at top. Thickness 110-120 feet. Overlain by 
Chonetes-striatellus Zone and underlain by Dayia navicula Zone. 
Characteristic fossils listed under Rhynhconella Flags q.v. 


(J. D. L.). 
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RICCARTON BEDS (Group) ..... Silurian :. Wenlock Series 
Type-locality: Riccarton Junction, Roxburghshire. 


Lapworts (C.) and 'Witson (J.), 1871. On the Silurian rocks 
of the Counties of Roxburgh and Selkirk, G.M., (1), 8, 456-64. 
Grits and shales with graptolitic thin carbonaceous bands occur- 
ring from Kirkcudbright to Jedburgh. Fossils include Mono- 
graptus [Graptolithus] priodon, M. flemingii, Cyrtograptus sp. 

Prac (B.N.) and Horne (J.), 1899. The Silurian rocks of 
Britain, 1, Scotland, Mem. G.S.G.B., 63, 80, 553. The term is 
restricted to the lower of two subdivisions of Lapwortn’s unit: 
conglomerates, grits and mudstones with Cyrtograptus murch- 
isoni, 1000-1500 ft. thick. Overlain by the Raeberry Castle Beds. 


(PIRE). 
RICCARTONENSIS ZONE. 
See : Monograptus riccartonensis Zone. 
RIGIDUS ZONE. 
See : Cyrtograptus rigidus Zone. 
ROMAN CAMP BEDS ........... Silurian : Ludlow Series 


Type-locality : Roman Camp, 44 miles south-east of Llan- 
dovery, Carmarthenshire. 


Pricer (J.H.) in Lawson (J.D.) et al., 1956. The Ludlovian rocks 
of the Welsh Borderland, A.S., 12, 563-70. Sandy calcareous flags 
and siltstones. Beyrichia lauensis and Whitfieldella canalis occur 
in the Sawdde section and Shaleria ornatella in the Gwydderig 
section. Overlain by the Tilestones unconformably and underlain 
by the Cwm Clyd Beds. 

(J. D. L.). 


ROSEMARKET STAGE Silurian : Llandovery Series, Upper 
Type-locality : Rosemarket district, Pembrokeshire. 


STRAHAN (A.) et al., 1914. South Wales Coalfield, XI, Haver- 
fordwest, Mem. G.S.G.B., 77, 79-80, 109-12. Mudstones, shales, 
sandstones and conglomerates. Thickness 1100 ft. seen. Included 
in Upper Llandovery. Rests unconformably on Pre-cambrian 
igneous rocks. Succeeded (with faulted junction) by Lower Old 


. Red Sandstone. Pentamerus oblongus is abundant and occurs 


throughout the group. Other fossils include Favosites sp., Strick- 
landia [Stricklandinia] lens, Leptaena rhomboidalis, Chilidiopsis 
[‘ Orthotetes’] cf. pecten, Camarotoechia sp., Meristina furcata, 
Atrypa reticularis and Encrinurus punctatus. 

The rocks of this stage crop out along a narrow faulted 
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belt in the south of Pembrokeshire, extending from near 
Llangwm, westwards through Tiers Cross, Walwyn’s Castle and 
Talbenny (see also CantRILL (T.C.) et al., 1916. South Wales 
Coalfield, XII, Milford, Mem. G.S.G.B., 52, 84-5). 


(M. L. K C.). 


ROTTENSTONE BEDS .. Silurian : Llandovery Series, Lower 


Type-locality : Gigrin Prysg stream, on north-western slope 
of Gwastaden Hill, about 2-1 mile south-east of Rhayader, 
Radnorshire. 


LapwortH (H.), 1900. The Silurian sequence of Rhayader, 
Q.J.G.S., 56, 77 et seqq., plate vi, map. Thick blue flags and shivery 
shales, with occasional bands of rottenstone and thin black- 
banded grits. Thickness 50 ft. Included in Dyffryn Flags (Gwast- 
aden Group). Underlain by Micaceous Flags and Grits, and 
overlain by Diplograptus modestus Flags. Fauna includes Climaco- 
graptus scalaris var. normalis [C. normalis], Diplograptus 
modestus and Dimorphograptus [Diplograptus] longissimus. 


Distribution: Rhayader district, Radnorshire and Brecon- 
shire. 
(M. L. K.C.). 


tT ROUGH NEUK SANDSTONE. 
See: Mulloch Hill Sandstone. 


RUBERY SANDSTONE Silurian : Llandovery. Series, Upper 


Type-locality : Rubery, between Birmingham and Broms- 
grove, Worcestershire. 


Lapwortu (C.), 1898. Sketch of the geology of the Birming- 
ham district, P.G.A., 15, 357-8. Dark-red sandstone, consisting of 
large well-rounded grains with a more or less calcareous matrix. 
Included in Upper Llandovery. Rests unconformably on Lickey 
Quartzite (Cambrian). 

Wits (L.J.) et al, 1925. The Upper Llandovery Series of 
Rubery, Proc. Bgham. nat. Hist. Soc., 15, 68 et seqq., figs. 1-2. 
Coarse sandstones, fine-grained sandstones and shales. Thickness 
104 ft. Overlain by Rubery Shales. Contains three prominent beds 
of coarse sandstone, the Lower, Middle and Upper Sandstone 
Groups, 29 ft., 21 ft. and 23 ft. thick respectively. Fauna includes 
Favosites sp., Palaeocyclus sp., ‘Petraia’ subduplicata, Orthis cf. 
calligramma, Pentamerus oblongus, Stricklandia [Stricklandinia] 
lirata, Brachyprion [Stropheodonta] cf. arenaceus, Leptostrophia 
[Stropheodonta] filosa, Camarotoechia sp., Hedeina [Spirifer] 
crispa, Atrypa reticularis and Encrinurus punctatus. 


Distribution : Rubery district, Worcestershire. 
(M. L. K. C.). 
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RUBERY SHALES ..... Silurian : Llandovery Series, Upper 


Type-locality : Rubery, between Birmingham and Broms- 
grove, Worcestershire. 


Wits (L.J.) et al., 1925. The Upper Llandovery Series of 
Rubery, Proc. Bgham. nat. Hist. Soc., 15, 68 et seqq., figs. 1-2. 
Grey, blue, purple and buff shales; thin-bedded and usually fine- 
textured sandstones, many of which were once highly calcareous 
and fossiliferous, but are now rottenstones; and occasional thin 
shelly and fairly pure limestones. Thickness at least 88 ft. Includ- 
ed in Upper Llandovery. Underlain by Rubery Sandstone. Over- 
stepped by Coal Measures. Contain the Chonetes minimus Band. 
Fauna includes Monograptus marri, M. nudus, Favosites sp., 
Orthis cf. calligramma, Clorinda [Pentamerus] undata, Strick- 
landia [Stricklandinia] lirata, Leptaena rhomboidalis, Brachy- 
prion [Stropheodonta] cf. arenaceus, B. [Strophomena] fletcheri, 
Plectodonta [Plectambonites] millinensis, Eospirifer [Spirifer] 
radiatus, Coelospira hemisphaerica, Atrypa reticularis, Encrinurus 
punctatus, Phacops elliptifrons [P. elegans] and Beyrichia 
klédeni. 

Distribution : Rubery district, Worcestershire. 


(M. L. K. C.). 


RUTHERY HEAD BRECCIA 
Silurian: ? Llandovery Series, Upper or ? Wenlock Series 


Type-locality : south part of Ruthery Head, 1200 yards north- 
east of Cowie, near Stonehaven, Kincardineshire. 

CAMPBELL (R.), 1913. The Geology of south-eastern Kin- 
cardineshire, T.R.S.E., 48, 930-1. Breccia of angular and sub- 
angular local chert, also farther travelled rounded pebbles of 
granite and schist. Sandstones and siltstones interstratified. 
Underlain unconformably by Arenig or Llandeilo (?) chert; over- 
lain by purple sandstone. ae 


+ ST. MARTIN'S BEDS .. Silurian: Llandovery Series, Lower 

Type-locality : Haverfordwest, Pembrokeshire. 

Superseded by Basement Beds and Cartlett Beds. 

-Reep (F.R.C.), 1907. The base of the Silurian near Haverford- 
west. (With stratigraphical note by T.C. CANTRILL), G.M., (5), 4, 
535-8. Black shales, containing a persistent bed of sandstone or 


grit, succeeded by greenish-grey, fine-grained, argillaceous mud- 
stones. Included in Lower Llandovery. Underlain by Slade Beds 
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(St. Martin’s Beds, continued) 


(Bala), and overlain by the green mudstones and sandstones of 
Haverfordwest gasworks. Contain the fossiliferous St. Martin’s 
Mudstone. 

Distribution : Haverfordwest district, Pembrokeshire. 


M. L. K. C.). 


ST. MARTIN'S CEMETERY BEDS 
Silurian : Llandovery Series, Lower 


Type-locality : lane section west of St. Martin’s Cemetery, 
Haverfordwest, Pembrokeshire. 


STRAHAN (A.) et al., 1914. South Wales Coalfield, XI, Haver- 
fordwest, Mem. G.S.G.B., 81, 89, 101. Soft, dark, blotched mud- 
stones occurring at the base of the Cartlett Beds (Lower Llan- 
dovery). A fossiliferous horizon at the type-locality has yielded a 
large fauna including Diplograptus modestus (?), Tentaculites sp., 
Giraldiella [Orthis] cf. protensa, Hirnantia aff. sagittifera [Or- 
this (Plaesiomys) porcata var. sladensis], Leptaena rhomboid- 
alis, Chilidiopsis [‘Orthotetes’] cf. pecten, Meristina crassa, 
Goniophora sp., Orthodesma sp., Acidaspis sp., and Proetus sp. 
At Cethings, about ł mile east-north-east of Haverfordwest, the 
same fossiliferous band is 2 ft. thick and forms the base of the 
Cartlett Beds. Witt1aMs (A.), 1951, Q.J.G.S., 107, 129, correlated 
the St. Martin’s Cemetery Beds with the basal beds of the Lower 
Llandovery (A,) in the Llandovery district. 


Distribution : Haverfordwest, Pembrokeshire. 


(M. L. K. C.). 
t ST. MARTIN'S MUDSTONE 
Silurian : Llandovery Series, Lower 


Type-locality : roadside near St. Martin’s Cemetery, Haver- 
fordwest, Pembrokeshire. 


Superseded by St. Martin’s Cemetery Beds. 


Rer (F.R.C.), 1907. The base of the Silurian near Haverford- 
west. (With stratigraphical note by T.C. CAaNTRILL), G.M., (5), 4, 
535-8. Fossiliferous, greenish-grey, fine-grained argillaceous mud- ' 
stones. Included in St. Martin’s Beds. Fauna includes Diplograptus 
cf. modestus, Hirnantia aff. sagittifera [Orthis porcata var. slad- 
ensis], Cliftonia lamellosa [Atrypa imbricata], Meristina [Meri- 
stella] cf. crassa, Modiolopsis martini, M. subgradata, Orthodesma 
semiradiata, ‘ Arca’ turnbulli, Ctenodonta sladensis and Dalman- 
itina [Phacops] mucronata. 

The term St. Martin’s Mudstone was not clearly defined. Pre- 
sumably RreD intended it to include only the fossiliferous mud- 
stones such as occur in the roadside sections near St. Martin’s 
Cemetery (St. Martin’s Cemetery Beds), and not the whole of 
the greenish mudstone group (Cartlett Beds). 


Distribution : Haverfordwest, Pembrokeshire. 
(M. L. K. C.). 
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SALOPIAN FORMATION (Series) ................ Silurian 


LaprwortuH (C.), 1880. On the geological distribution of the 
_Rhabdophora, A.M.N.H., (5), 5, 48, observed that the ‘second 
natural division of the Silurian System is undoubtedly Murchison’s 
_ Great Mudstone series, which includes the so-called Wenlock and 
- Lower Ludlow groups, as high as the horizon of the Aymestry 
- Limestone. In Shropshire this great mudstone or Salopian forma- 
tion is by far the most important physical group in the Silurian. 
Murchison drew the line of demarcation between his Wenlock 
and Ludlow formations at the Wenlock Limestone... The natural 
boundary is therefore at the summit of this great limestone group, 
generally along the line of the Aymestry Limestone, where new 
physical conditions set in and the rocks contain a comparatively 
new fauna ... In Shropshire this Salopian or Mudstone formation 
is overlain by the sandy strata of the Upper Ludlow, the Bone- 
beds and the Downton Sandstone. For the sake of distinction 
these may collectively be termed the Downtonian formation’. 


Marr (J.E.), 1883. The classification of the Cambrian and 
Silurian rocks, Cambridge, 41, employed the name Salopian Series 
in accordance with the recommendation of the I.G.C., 1882, 
Session II (Bologne, 1881), Compte rendu, 186-7, regarding the 
stratigraphical terms to be used for naming stratal-divisions. 


Jones (O.T.) in Evans (J.W.) and SrussBiEFIELpD (C.J.), 1929. 
Handbook of the geology of Great Britain, London, 89, proposed 
that if the term Salopian is retained it should be extended up to 
the level of the Ludlow Bone-bed, because graptolites occur above 
the Aymestry Limestone in the Dayia navicula Beds (which Lar- 
‘WORTH included in the Downtonian) where a major subdivision 
of the Silurian strata cannot be accepted either on physical or 
faunal grounds. 

The tendency nowadays is to allow the term to fall into 


disuse. 
(W. F. W.). 


SANDSTONE SERIES (Pembrokeshire) 
Silurian : Wenlock and Ludlow Series 


Type-area : Pembrokeshire coast. 

CANTRILL (T.C.) et al., 1916. South Wales Coalfield, XII, 
Milford, Mem. G.S.G.B. Greenish-grey yellow-weathering hard 
quartzitic sandstones and tough mudstones; fossils confined to thin 
bands of decalcified sandy rottenstone. Lamellibranchs (Ambon- 
ychia, Cyrtodonta, Grammysia and Pterinea), gastropods and 
trilobites (Homalonotus johannis) commonest. The higher beds 
contain little more than a few Lingulae and plant-remains. Thick- 
ness 900-2000 ft. Overlain by Red Marls (Lower Old Red Sand- 
stone) and underlain by Coralliferous Series (Wenlock). 


(J.D. L.). 


" 
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SAUGH HILL GRITS .......... Silurian : Llandovery Series 


Type-locality: Saugh Hill and Penwhapple Glen, east of 
Girvan, Ayrshire. | 

Lapwortu (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
633, 635-6, 660, map. The Saugh Hill Grits (also referred to as 
Grey Flags and Grits and Penwhapple Grits and Shales) consist 
of hard grey grits and flags, with beds of pebbly grits and quartz- 
conglomerates, generally weathering to yellow. Unfossiliferous. 
Included in Saugh Hill Group (Newlands Series). Underlain by 
Diplograptus modestus Shales and overlain by Monograptus sedg- 
wicki Mudstones. Represented in the coastal area of Shalloch and 
Woodland (south-south-west of Girvan) by the Scart Grits. 


Jones (O.T.), in Evans (J.W.) and STUBBLEFIELD (C.J.), 1929. 
Handbook of the geology of Great Britain, London, 101, con- 
sidered that these rocks may possibly form the basal portion of 
the sedgwicki Zone (Upper Llandovery), and may rest uncon- 
formably on the Lower Llandovery. FrEsHNEY (E.C.), 1960, T.G.S. 
Glas., 24, 30, fig. 1, has shown that the Saugh Hill Grits crop out 
in the Craighead Inlier where they overlie the Glenshalloch 
Shales. 


Distribution : Girvan district, Ayrshire. 
(M. L. K. C.). 


SAUGH HILL GROUP ........ Silurian : Llandovery Series 


Type-area: Girvan district, Ayrshire. 


LaPpwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
630-44, 660, maps. Conglomerates, grits, flags, shales and lime- 
stones. Thickness 500 ft. Included in Newlands Series. Rests un- 
conformably on Barren Flagstones (Ardmillan Series). Overlain 
by Camregan Group. In the Penwhapple Glen and Saugh Hill 
area (east of Girvan) the group is subdivided into (1) Diplo- 
graptus modestus Shales, (2) Saugh Hill Grits and (3) Mono- 
graptus sedgwicki Mudstones. In the coastal area of Shalloch and 
Woodland (south-south-west of Girvan) the Saugh Hill Group is 
represented by (1) Woodland Beds comprising (a) Craigskelly 
Conglomerate, (b) Woodland Limestone and Coralline Limestone 
and (c) Diplograptus modestus Shales, and (2) Scart Grits. It is 
considered that the Woodland Beds form the lower part of the 


Saugh Hill Group, and that the rocks in Penwhapple Glen form 
the upper part. 


The term Saugh Hill beds had previously been used by Lar- 
WORTH (C.), 1880, A.M.N.H., (5), 5, 51, for the series of rocks 
which he later described as the Saugh Hill and Camregan Groups. 
Praca (B.N.) and Horne (J.), 1899. The Silurian rocks of Britain, 
1, Scotland, Mem. G.S.G.B., 527, 531-3, included in the Saugh 
Hill Group the Newlands Pentamerus Grits and Glenshalloch 
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Shales, which crop out in the Craighead Inlier, and which overlie 


A the Mulloch Hill Group. 


Distribution : Girvan district, Ayrshire. 


MM. L. K. C.). 
SCANICUS ZONE. 
See: Monograptus scanicus Zone. 
SCART GRITS oc. sc. ecw teas Silurian : Llandovery Series 


Type-locality : Scart Rocks and Woodland Point, south- 
south-west of Girvan, Ayrshire. 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
641-3, map. The main thickness of the Scart Grits is formed of 
a series of thick-bedded, pale-hearted, yellow-weathering grit- 
stones, with occasional flags. Quartz-conglomerates and pebble 
beds occur at the base. Included in Saugh Hill Group (Newlands 
Series). Underlain (apparently with a faulted junction) by the 
Diplograptus modestus Shales (Woodland Beds). The Scart Grits 
are thought to be represented at Shalloch Forge (north-east of 
Woodland Point) by quartz-conglomerates, and they are regard- 
ed as being equivalent to the Saugh Hill Grits. 

Distribution : Girvan district, Ayrshire. 

(MM. L. K. C.). 


SEDG(E)LEY LIMESTONE ....... Silurian : Ludlow Series 


Type-locality : Sedgley, Staffordshire. 


Mourcuison (R.I.), 1834. On the Structure and Classification 
of the Transition Rocks of Shropshire, Herefordshire and parts 
of Wales..., P.G.S., 2, 13-18. Alternative name for Aymestry Lime- 
stone q.v. More usually spelt Sedgley nowadays but shown as 
Sedgeley in the original definition. 


Murcuison (R.1.), 1839. The Silurian System..., London, 481- 
83. Described as 15 to 21 feet of grey, argillaceous limestone with 
Lingula lewisii, Sphaerirhynchia [Terebratula] wilsoni and Con- 
chidium [Pentamerus] knightii. The author is not clear as to 
whether the nodular beds of impure limestone (30 to 40 feet) 
constituting ‘the cap of the Sedgeley Limestone’ are to be in- 
cluded with that formation or with the succeeding Upper Ludlow. 


‘Kine (W.W.) and Lewis (W.J.), 1912. The Uppermost Silurian 


and Old Red Sandstone of South Staffordshire, G.M., (5), 9, 437- 
43 and 484-91. Descriptions of the limestone under the name 
Aymestry Limestone. WutreHeap (T.H.) and Pocock (R.W.), 1947. 
Dudiey and Bridgnorth, Mem. G.S.G.B. Sedgley Limestone des- 
cribed as impure nodular, shaly or flaggy limestone 20-25 feet 
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thick and including upper beds with Dayia navicula. BALL (H.W.), 
1951. The Silurian and Devonian rocks of Turner’s Hill and Gor- 
nal, South Staffordshire, P.G.A., 62, 225-36. Further descriptions © 
of the Sedgley Limestone, with note of a thin bone-bed in the 
upper part containing Thelodus scales. Fauna. Map. 


(J.D. L.). 


SEDGWICKI BAND. 
See: Monograptus sedgwicki Band. 


+ SEDGWICKI BEDS. 
See: Monograptus sedgwicki Beds. 


SEDGWICKI ZONE. 
See: Monograptus sedgwicki Zone. 


SEGGHOLM MICACEOUS FLAGSTONES 
Silurian : ? Wenlock Series 


Type-locality : Slot Burn, about 200 yards west-south-west 
of deserted farmhouse of Seggholm, near Muirkirk, Ayrshire. 


Pracu (B.N.) and Horne (J.), 1899. The Silurian Rocks of 
Britain, 1, Scotland, Mem. G.S.G.B., 569, 578, (Bed 9), 100 ft. 
thick and includes green and red siltstones. Underlying beds are 
thick yellow and red siltstones. Overlying Quartzite Conglomerate 
yields pebbles and cobbles of glassy quartzite. Characteristic 
fossils: Lanarkia spinulosa, L. horrida, L. spinosa, Thelodus 
scoticus, Birkenia elegans, Lasanius problematicus, Ateleaspis 
tessellata, Mixopterus dolichoschelus, ? Stylonurus ornatus, 
Myriapod, Ceratiocaris laxa, Dictyocaris sp., Algae (? Taitia ca- 
tena). Ateleaspis is less advanced than Aceraspis and Micraspis 
from Rudstangen, Norway, but more advanced than the possibly 
Wenlock Tremataspis fauna from K, of Oesel, Estonia. Lamont 
(A.), 1955. Scottish Silurian Chelicerata, T. Edin. G.S., 16, 204-8. 
Mixopterus dolichoschelus seems to be older than M. kjaeri from 
Stage 10, Rudstangen, Norway. CrooKatt (R.), 1930. On some 
Curious Fossils from the Downtonian and Lower Old Red Sand- 
stone of Scotland, P.R.S.E., 50, 175-78. Discussion of Taitia catena. 


(A. L.). 


+ SELKIRK BEDS ...... Silurian : Llandovery Series, Upper 
Type-area: Selkirkshire. 


Superseded by part of Hawick Rocks. 


LAPWORTH (C.) and 'Witson (J.), 1871. On the Silurian rocks 
of the counties of Roxburgh and Selkirk, G.M., 8, 457-8. A great 
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thickness of fine-grained grits, flags and shales, of a very light 
grey or greenish colour; much crumpled and jointed. Fauna in- 
cludes Protovirgularia spp., annelids and a crustacean. These 


_ beds were later grouped with the Hawick Rocks and referred 


to as the Hawick and Selkirk Rocks (Lapwortn (C.), 1872, T.G.S. 
Glas., 4, 166). They are now included in the Gala Group. 


Distribution : Southern Uplands of Scotland. 
(M. L. K. C.). 


SHANK’S CASTLE (CERATIOCARIS) BEDS 
Silurian : ? Wenlock Series 


Type-locality : between large meander of Logan Water and 
north-east bank of Logan Reservoir, 5 miles south-west of Les- 
mahagow, Lanarkshire. 


Pracu (B.N.) and Horne (J.), 1899. The Silurian Rocks of 
Britain, 1, Scotland, Mem. G.S.G.B., 569, 573. About 500 ft. of grey 
flagstones and darker shales including fish band. They occur 
under the Logan Water Pterygotus Beds. Characteristic fossils : 
Ainiktozoon loganense, Jaymoytius kerwoodi, Thelodus scoticus, 
T. planus, Palaeophonus caledonicus, Pterygotus bibobus, Slimonia 
acuminata, Cyamocephalus loganensis, Archidesmus loganensis, 
Ceratiocaris longa, C. laxa, C. murchisoni, C. papilio, C. stygius, 
Dictyocaris ramsayi, ostracods, worm track, Spirorbis sp., ‘ Platy- 
schisma’ (Pycnomphalus) cf. simulans, Lingula cf. unguiculus. 
Waite (E.1.), 1946. Jaymoytius kerwoodi, a new Chordate from 
the Silurian of Lanarkshire, G.M., 83, 89-97. Jaymoytius kerwoodi 
came from either the Shank’s Castle (Ceratiocaris) Beds or from 
the succeeding Logan 'Water Pterygotus Beds. 

(A. L.). 


SHON NICHOLAS CONGLOMERATE 
Silurian : Llandovery Series 


Type-locality : Pigyn Shon Nicholas, 3 miles east-south-east 
of Llansawel, Carmarthenshire. 


Drew (H.) and Sater (1.L.), 1910. Notes on the geology of 
the district around Llansawel (Carmarthenshire), Q.J.G.S., 66, 
405, 407, map. At the type-locality this conglomerate consists of 
pebbles of white quartz, ranging from small grains up to 6 or 
10 in. in diameter, with a matrix of tough grey grit. At Banc 
Bwlch Cefn Sarth the matrix is more shaly, and at Banc Goleu- 
goed the rock is virtually a grit. Included in Caio Group. Under- 
lain by Beili Tew Grits and Shales, and overlain by Llathige 
Shales and Mudstones. 


Davirs (K.A.) and Pratt (J.I.), 1933, Q.J.G.S., 89, 206, opposite 
212, map, stated that the conglomerates occurring at Pigyn Shon 
Nicholas belong to the acuminatus Zone. Other outcrops of con- 
glomerate and grit to the south of Caio (which Drew and SLATER 
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mapped as Shon Nicholas Conglomerate) are assigned to various 
horizons — those at Banc Bwlch Cefn Sarth to the turriculatus 


Zone, those at Banc Goleugoed to the magnus Zone, and those — 


at Allt y Pigyn to the acuminatus Zone. 
Distribution : Llansawel district, Carmarthenshire. 
(M. L. K. C.). 


SILURIAN, LOWER. 


Murcuison (R.I.), 1835. On the Silurian System of rocks, 
London and Edinb. Phil. Mag., (3), 7, 48, proposed that his newly- 
named Silurian System be divided into two parts, the Lower 
Silurian to include the Caradoc and the Llandeilo formations. 
In the succeeding years arose the controversy between MURCH- 
Ison and SepGwickK and between their supporters. The inferior 
boundary of the Lower Silurian was moved downwards by the 
Murchisonian School or upwards by the Sedgwickian School. In- 
deed, Murcutson (R.I.), 1854. Siluria..., Ist Ed., London, 39-44, 
took the Lower Silurian down to include the Lingula Flags and 
left almost nothing in SrpGwick’s Cambrian System : on the other 
hand, Sepewick (A.), 1852. On the classification and nomenclat- 
ure of the Lower Palaeozoic rocks of England and Wales, 
Q.J.G.S., 8, 136-68, argued in favour of extending the Cambrian 
upwards to include the Bala Group, thus leaving the Lower 
Silurian to commence at the level of the Silurian System as 
interpreted to-day. 


LapwortH (C.), 1876. Catalogue of the Western Scottish 
Fossils. The Silurian System in the south of Scotland, Glasgow, 


2, correlated the Lower Silurian with the ‘Llandeilo, Bala’ — 


strata. In 1879, LapwortH (C.). On the geological distribution of 
the Rhabdophora, A.M.N.H., (5), 3, table facing 455, divided the 
Silurian System into three of which the Lower Silurian was 
equated with the Lower Llandovery, Mayhill Sandstone and 
Tarannon Shales, which strata he previously had included in the 
Middle Silurian. Term has generally fallen into disuse. 


(W. F. W.). 


SILURIAN, MIDDLE. 


LapwortH (C.), 1876. Catalogue of the Western Scottish 
Fossils. The Silurian System in the south of Scotland, Glasgow, 
2, correlated the Middle Silurian with the ‘Llandovery, May Hill, 
Tarannon’ strata. In 1879, Lapwortu (C.). On the geological 
distribution of the Rhabdophora, A.M.N.H., (5), 3. table facing 
455, now included 'Woolhope Beds, Wenlock Rocks, Lower Lud- 
low and Aymestry Limestone in the Middle Silurian. 


BosweELt (P.G.H.), 1949. The Middle Silurian rocks of North 
Wales, London, used Middle Silurian as synonymous with Salop- 
ian, which he accepted in the extended sense of JONES (O.T.) in 
Evans (J.W.) and Srupsierretp (C.J.), 1929. Handbook of the 
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Geology of Great Britain, London, 89, as being equivalent to the 


=- Wenlock and Ludlow Series combined. Term is seldom used 
nowadays. 


(W. F. W.). 


SILURIAN, UPPER. 


Morcuison (R.I.), 1835. On the Silurian System of rocks, 
London and Edinb. Phil. Mag., (3), 7. 48, proposed that his newly 
named Silurian System be divided into two parts, the Upper 
Silurian to include the Wenlock and the Ludlow Formations. 


Puituies (J.), 1855. Manual of Geology : Practical and Theor- 
etical, London and Glasgow, 103, tabulated a threefold division 
of the Silurian into Upper Silurian (Ludlow and Wenlock Form- 
ations), Transition Group (Mayhill or Upper Caradoc Sandstone) 
and Lower Silurian (Bala or Llandilo Formation). On page 
105 he included the Transition Group with the Upper Silurian; 
thus the junction between Upper and Lower Silurian later was 
to become only approximately LapwortH’s junction between 
Silurian and Ordovician. 


LapwortH (C.), 1876. Catalogue of the Western Scottish 
Fossils. The Silurian System in the south of Scotland, Glasgow, 
2, correlated the Upper Silurian with the ‘Wenlock, Ludlow, 
Downton’ strata. In 1879, however, Lapworts (C.). On the geo- 
logical distribution of the Rhabdophora, A.M.N.H., (5), 3, table 
facing 455, divided the Silurian System into three of which the 
Upper Silurian was equated with the Upper Ludlow, Bone-Beds 
and Downton Sandstone. Thus the original Upper Silurian of 
Murcutison (which Lapwortu (C.), 1879. On the tripartite clas- 
sification of the Lower Palaeozoic rocks, G.M., (2), 6, selected 
with slight modification for the Silurian System of Larwortn) 
was now much reduced in its stratigraphical range. 

Preacu (B.N.) and Horne (J.), 1899. The Silurian Rocks of 
Britain, 1, Scotland, Mem. G.S.G.B., did not recognize LaPwortu’s 
threefold classification of the Lower Palaeozoic rocks. They 
divided the Silurian (s.l.) into Upper and Lower, the demarcation 
being taken between the Birkhill Shales (Silurian) and Hartfell 
Shales (Ordovician). The modern tendency in Britain is to allow 


the term to fall into disuse. 
(W. F. W.). 


SKELGILL BEDS ............ Silurian : Llandovery Series 
Type-locality : Skelgill Beck (or Holbeck Gill), about 14 miles 


south-east of Ambleside, Westmorland. 


Nicuotson (H.A.) and Lapworts (C.), 1876. On the central 
group of the Silurian Series of the North of England, B.A.A.S. 
Rep. for 1875, 78-9. A group of black graptolitic mudstones and 
shales. Included in Coniston Mudstone series. Underlain by Conis- 
ton Limestone series and overlain by Knock Beds. 
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Marr (J.E.) and Nicuotson (H.A.), 1888. The Stockdale 


Shales, @.J.G.S., 44, 659-74 et seqq. The Skelgill Beds consist | 


of black and dark-coloured graptolitic shales, alternating with 
blue mudstones which contain shelly fossils. Thickness at least 
664 ft. at the type-locality, and more than 86 ft. in the Spengill 
section, near Sedbergh. Included in Stockdale Shales. Underlain 
by Ashgill Shales and overlain by Browgill Beds. Subdivided into 
Lower, Middle and Upper Skelgill Beds qq.v., each of which is 
further subdivided into zones. 

The Skelgill Beds form the lower portion of the Stockdale 
Shales. Although the total thickness of these beds is small, they 
include the Lower, Middle and part of the Upper Llandovery as 
developed in the Lake District, and in the nearby Sedbergh and 
Ingleborough areas, and the Cross Fell Inlier. 

(M. L. K. C.). 


SKELGILL BEDS, LOWER... Silurian: Llandovery Series 


Marr (J.E.) and NicHotson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 660-5 et seqq. In Skelgill Beck these beds 
consist of an impure mottled limestone, 1 ft. thick (Atrypa flexwo- 
sa Zone), succeeded by bluish-black, rather flaggy and some- 
what calcareous shales, at least 9 ft. 9 in. thick (Dimorphograptus 
confertus Zone). In the Browgill section, near Stockdale, the 
Atrypa flexuosa Zone is represented by the Diplograptus acu- 
minatus Zone. Fauna includes Climacograptus scalaris var. nor- 
malis [C. normalis], Orthograptus [Diplograptus] vesiculosus, 
Glyptograptus [Diplograptus] sinuatus, Akidograptus [Diplograp- 


tus] acuminatus, Dimorphograptus confertus, D. confertus var. | 


swanstoni [D. swanstoni], D. elongatus, Monograptus atavus [M. 
tenuis], M. gemmatus [M. attenuatus], M. revolutus, M. sander- 
soni, Atrypa flexuosa and Strophomena sp. 

(M. L. K. C.). 


SKELGILL BEDS, MIDDLE ... Silurian: Llandovery Series 


Marr (J.E.) and Nicnotson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 665-72 et seqq. Black and dark greyish-blue 
graptolitic shales, alternating with blue mudstones containing 
shelly fossils and with bands of calcareous nodules. Thickness 
36 ft. 9} in. in Skelgill Beck. Subdivided into (1) Monograptus 
fimbriatus Zone, (2) Encrinurus punctatus Zone, (3) Monograptus 
argenteus Zone, (4) Phacops glaber Zone, (5) Monograptus con- 
volutus Zone and (6) Barren Band. 


MEKC 


SKELGILL BEDS, UPPER ..... Silurian : Llandovery Series 


Marr (J.E.) and NicHotson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 672-4 et seqq. Thinly-bedded graptolitic 
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= shales alternating with blue mudstones containing shelly fossils. 


Thickness (19 ft. in Skelgill Beck. Subdivided into (1) Mono- 
graptus clingani Band, (2) Ampyzx aloniensis Zone, (3) Mono- 


~ graptus spinigerus Zone and (4) Acidaspis erinaceus Zone. In 


the Spengill section, near Sedbergh, mudstones belonging to the 
Acidaspis erinaceus Zone are about 30 ft. thick, and are followed 
by the Rastrites maximus Zone consisting of 24 ft. of blue mud- 
stones with 4 in. - bands of black graptolitic shales at the base 
and top; the maximus Zone is there included in the Upper 
aah Beds, and is succeeded conformably by the Browsgill 
eds. 
(M. L. K. C.). 


mreLAB HORIZON so ossse0-. 00.0% Silurian : Ludlow Series 

Type-locality : Llangollen area, Denbighshire. 

Wuts (L.J.), 1920. The Geology of the Llangollen District, 
P.G.A., 31, 1-15. Wis (L.J.) and Smiru (B.), 1922. The Lower 
Palaeozoic rocks of the Llangollen District with special reference 
to the tectonics, Q.J.G.S., 78, 176-226. Rapidly alternating bands 
of cleaved mudstone and uncleaved laminated siltstone, splitting 
into huge slabs of uniform thickness. Fauna of Monograptus nils- 
soni Zone. ‘ Actinocrinus’ pulcher locally abundant. Classified in 
the Glyn Dyfrdwy Group q.v. between series of flags and slates. 


(J.D. L.). 


TtT SOUTH GIRVAN GROUP ....... Ordovician and Silurian 
Type-area : Girvan district, Ayrshire. 
SEpewick (A.), 1851. On the geological structure and relations 
of the frontier chain of Scotland, Rep. B.A.A.S. for 1850, 104-5. 
A complicated group of great thickness, consisting of conglomer- 


ates, sandstones, flags, shales and limestones. 
(M. L. K. C.). 


SPENGILL LIMESTONE . Silurian : Llandovery Series, Upper 

Type-locality : Spengill, about 14 miles north-west of Raw- 
they Bridge, and 3 miles south-south-west of Ravenstonedale, 
Westmorland. 


Spengill Limestone was a term used by Hucues (T. McK.), 
1894, P. Chester S.N.S., 4, 142; idem, 1906, P.Y.G.S., 16, 48-50, 
plate vi, for a bed of grey fossiliferous limestone occurring in the 


Stockdale Shales of the Sedbergh area. This limestone had prev- 


iously been described by Marr (J.E.) and Nicuotson (H.A.), 1888, 
Q.J.G.S., 44, 702-3, as being an impure limestone, some 10 ft. 
thick. It occurs towards the summit of a blue mudstone series 
which overlies the Monograptus spinigerus Zone and which is 
considered to be equivalent to the Acidaspis erinaceus Zone of 
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the Lake District. Fauna: Favosites sp., Lindstrémia sp., Sower- 


byella [Leptaena] quinquecostata, Phacops elliptifrons [P. ele- 


gans], Cheirurus bimucronatus and Illaenus bowmanni. 


Distribution : Spengill, 'Westmorland. 
(M. L. K. C.). 


T SPINIGERUS ZONE. 
See: Monograptus spinigerus Zone. 


SPIRIFERA ELEVATA BEDS (Shales) 
Silurian : Ludlow Series 


Type-area : Ludlow district, Shropshire. 

Erres (G.L.) and Starter (LL.), 1906. The Highest Silurian 
rocks of the Ludlow District, Q.J.G.S., 62, 195-222. Calcareous 
shales and flags with Delthyris [Spirifera] elevata mut. Middle 
division of the Chonetes Flags; overlain by the thin Ludlow 
Bone-Bed and underlain by flags with abundant Chonetes stria- 
tellus. They are about 12 feet thick near Downton Castle Bridge. 
Also referred to as the Spirifera elevata Shales. 

(J. D L.). 


STARFISH BED (of Lake District) .. Silurian : Ludlow Series 
Type-area: southern Lake District. 


Marr (J.E.), 1892. On the Wenlock and Ludlow Strata of the 
Lake District, G.M., (3), 9. 534-41. Lower portion of the passage 


beds from Bannisdale Slates into Kirkby Moor Flags with many . 


starfish and other fossils (at Underbarrow near Kendal). 
(J.D. L.). 


STOCKDALE SHALES ........ Silurian : Llandovery Series 


Type-locality : Stockdale, about 2 miles east-north-east of 
Kentmere, Westmorland. 


AVELINE (W.T.) and HucuHes (T.McK.), 1872. Kendal, Sed- 
bergh, Bowness, and Tebay (Old Series one-inch quarter sheet 
98 N.E.), Mem. G.S.G.B., 3, 7. Dark shales at the base with pale- 
coloured and sometimes purple shales above. The dark shales are 
full of graptolites, which are not found in the pale or purplish 
portion, except where a thin bed of darker shale may be inter- 
stratified. 

Marr (J.E.) and Nicuotson (H.A.), 1888. The Stockdale 
Shales, Q.J.G.S., 44, 654 et seqq. The Stockdale Shales are here 
subdivided into the Skelgill Beds (or Lower Stockdale Shales) 
consisting of black and dark-coloured graptolitic shales, alternat- 


ing with blue mudstones which contain shelly fossils, and the t 


Browgill Beds (or Upper Stockdale Shales) consisting of pale 


f 
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shales with thin greyish-black graptolitic bands in the lower part, 
_ and with massive grit beds in the upper part. Thickness over 
150 ft. in the Stockdale Beck and Browsgill sections, and over 
350 ft. in the Spengill section, near Sedbergh. Underlain by 
Ashgill Shales and overlain by Coniston Flags (or Brathay Flags). 


Marr (J.E.), 1925. Conditions of deposition of the Stockdale 
Shales of the Lake District, Q.J.G.S., 81, 113 et seqq. The 
Stockdale Shales are considered to have been deposited in still 
waters away from the coastal belt. The paucity and dwarfed 
character of the shelly fauna is attributed to the lower waters 
of the sea having become stagnant and charged with substances 
deleterious to benthonic life. The graptolites, on the other hand, 
are thought to have been pseudo-planktonic and to have flour- 
ished in the upper waters of the sea. 

The term Stockdale Shales is used for the rocks of the 
Llandovery Series as developed in the Lake District. These rocks 
occur as a narrow discontinuous outcrop extending from near 
Shap Fells south-westwards towards the Duddon Estuary (see 
Geological Survey one-inch maps, sheets 98 N.E., 98 N.W. and 
98 S.W.). Smaller outcrops occur in the nearby Sedbergh and 
Ingleborough areas and in the Cross Fell Inlier. The two main 
subdivisions of the Stockdale Shales are of unequal importance 
stratigraphically. The Skelgill Beds include the Lower and Middle 
Llandovery, and part of the Upper Llandovery. The Browsgill 
Beds, although thicker, represent only the upper part of the 
Upper Llandovery. 

No major revision of the Stockdale Shales has been carried 
out since the work of Marr and Nicuotson, but further descrip- 
tions of the following areas have been published: Kentmere 
(BiackIE (R.C.), 1933, P. Liverpool G.S., 16, 90-2, map), Sedbergh 
(Marr (J.E.), 1913, Q.J.G.S., 69, 11), Ingleborough (Kine (W.B.R.) 
and Wicockson (W.H.), 1934, Q.J.G.S., 90, 18-20, map), and the 
Cross Fell Inlier (SHoTTON (F.W.), 1935, Q.J.G.S., 91, 658-61, map). 


MM. L. K. C.). 


STONEHAVEN BEDS 
Silurian : ?Llandovery Series ło ?Ludlow Series 

Type-locality : coast from Ruthery Head to south of Cowie, 
Kincardineshire. 

Camppett (R.), 1913. The Geology of South-eastern Kincard- 
ineshire, T.R.S.E., 48, 929-36. The Stonehaven Beds comprise : 
(7) Cowie tuffs and siltstones, 800 ft. (6) Cowie Fish-bed with 
' Traquairaspis campbelli and Hemiteleaspis heintzi in grey sandy 
siltstones, 600 ft. (5) Red sandstone, 60 ft. (4) Volcanic con- 
glomerate and tuff with rhyolite and hornblende-andesite, 40 ft. 
(3) Grey and brown sandstone with red siltstone, 1000 ft. (2) Pur- 
ple sandstone, 60 ft. (1) Ruthery Head Breccia with siltstones, 


200 ft. 
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Lamont (A.), 1952. Ecology and Correlation of the Pentland- 
ian, I.G.C., Rep. XVIII Session Great Britain, 1948, Part 10, 30, — 
referred to correlation. SavE-SoDERBERGH (G.), 1941. Remarks on 
‘Downtonian’ and related Vertebrate Faunas, Geol. Féren. 
Stockh. Férh., 43, 229-44. Rosertson (J.D.), 1957. The Habitat of 
the Early Vertebrates, Biol. Rev., 32, 156-87, continued to regard 
the Silurian fish beds of Scotland as reaching DORADA A 


STRAITON- -BEDS «esther: s Silurian : Wenlock Series 


Type-locality : Straiton, 12 miles east-north-east of Girvan, 
Ayrshire. 

GEIE (A.), 1869. Ayrshire: Southern District, Mem. G.S.G.B., 
Sheet 14, 8. Local name for shales and flagstones overlain by 
conglomerates and grits of Silurian age. 

LarworTH (C.), 1882. The Girvan Succession, Q.J.G.S., 38, 
650-9. Described and subdivided into Straiton Grits and Con- 
glomerates, Blair Shales and Drumyork Flags qq.v. They lie 
above the Bargany Beds, with which they form the Upper Dailly 
Series. Peacu (B.N.) and Horne (J.), 1899. The Silurian rocks of 
Britain, 1, Scotland, Mem. G.S.G.B., 64, 547-550. The term is 
restricted to the upper grits and is grouped with the Blair Beds 
(500 ft. of strata) as of Wenlock age, being conformable above 
them. 

(P.R.E.). 


+STRAITON GRITS AND CONGLOMERATE 
Silurian : Wenlock Series 
Type-locality : Straiton, east-north-east of Girvan, Ayrshire. 
Superseded by Straiton Beds q.v. 
LapwortH (C.), 1882. The Girvan Succession, Q.J.G.S., 38, 


658. Purple flagstones and conglomerate, highest in the Silurian 
succession of the Blair-Straiton Inlier. Unfossiliferous. 


(P. R. E.). 


STRATA FLORIDA GRITS 
Silurian : Llandovery Series, Middle 
Type-locality : high ground near Ystrad Meurig, about 3 miles 
west-north-west of Strata Florida, Cardiganshire. 
KeEEpinG (W.), 1881. The geology of Central Wales, Q.J.G.S., 
37, 154. The Strata Florida Rock is made up of a series of hard 
pale grits with thin indurated slate partings, firmly bound together 
to form hard massive rocks. 
Jones (O.T.), 1938, Q.J.G.S., 94, lxxxiii, stated that the» 
Strata Florida Grits consist of very massive grits with an aggre- 
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_ gate thickness approaching 1000 ft. They occur in the lower part 
- of the Middle Llandovery; the underlying shales contain Diplo- 
_ graptus magnus and those above contain Monograptus leptotheca. 
These rocks are known also as the Ystrad Meurig Grits. 


Distribution : Ystrad Meurig district, Cardiganshire. 
(M. L. K. C.). 


STRICKLANDINIA BEDS. Silurian: Llandovery Series, Upper 


Type-locality : near The Wyche, Malvern Hills, Herefordshire 
and Worcestershire. 


Symonns (W.S.), 1884. Old stones, 2nd Ed., London, 46-7. Near 
The Wyche these beds consist of grey and purple shales and 
sandy beds with Stricklandia [Stricklandinia]. They occur also 
in the Malvern Tunnel and near The Wind’s Point, and at the 
latter locality contain ‘Petraia bina’, Pentamerus oblongus and 
Atrypa reticularis, in addition to Stricklandia. Groom (T.T.), 1900, 
Q.J.G.S., 56, 156, doubted whether the Stricklandinia Beds form 
a definite horizon. 


Distribution : Malvern district, Herefordshire and Worcester- 
shire. 
(M. L. K. C.). 


STRIPED FLAGS (6. iiele «si cleys seals Silurian : Ludlow Series 
Type-area: Breconshire and Radnorshire. 


Kırx (N.H.), 1951. The Silurian and Downtonian rocks of the 
anticlinal disturbance of Breconshire and Radnorshire : Pont Faen 
to Presteigne, P.G.S., 1474, 72-74. The flags show great lateral 
variation. At Lower Chapel they are dominantly shelly. Around 
New Radnor they are silt-banded flags with mainly a nektonic 
fauna, interbedded with slumped siltstones often carrying a shelly 
fauna. Represent zones of Monograptus tumescens and lower 
part of M. leintwardinensis. Overlain by Chonetoidea grayi flags 
and underlain by mudstones of the zones Monograptus nilssoni 


to M. scanicus. 
(J.D. L.). 


STUDFOLD SANDSTONE ........ Silurian : Ludlow Series 
Type-locality : Studfold, Ribblesdale, Yorkshire. 


Hucues (T. McK.), 1894. Observations on the Silurian rocks 
- of North Wales, P. Chester S.N.S., 4, 141-60. Table (p. 142) shows 
Studfold Sandstone above Leck Beck Flags. 

Hucues (T. McK.), 1905. The Silurian rocks of Ingleborough, 
P.Y.G.S., 15 (3), 351-71. Include ‘tough gritty sandstones’ above 
the Horton Flags and overlain unconformably by the Carbon- 
iferous. Correlated with the Helm Knot Sandstone which is 
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presumably the lowest part of the Coniston Grits. Sepewick (A.), 
1852. On the Lower Palaeozoic rocks at the Base of the Carbon- — 
iferous Chain between Ravenstonedale and Ribblesdale, @.J.G.S., — 
8, 35-54. Referred to the ‘Studfold flag-quarries’ but did not 
give stratigraphical name. Hucues (T. McK.), 1906. Ingleborough, 
Part 4; Stratigraphy and Palaeontology of the Silurian, P.YG.S., 
16 (1), 45-74. Suggested that the coarse part of the Studfold 
Sandstone may correlate with the Winder Grit of the Lake 
District. Kine (W.B.R.) and 'Witcocxson (W.H.), 1934. The Lower 
Palaeozoic rocks of Austwick and Horton-in-Ribblesdale, York- 
shire, Q.J.G.S., 90, 7-31. No fossils found in this series and there- 
fore no evidence as to whether it represents a higher zone than 
that of the underlying Horton Flags (Monograptus nilssoni Zone). 


(J. D. L.). 
SWANSTONI ZONE. 
See: Dimorphograptus swanstoni Zone. 
SYMMETRICUS ZONE. 
See: Cyrtograptus symmetricus Zone. 
T 
TALERDDIG GRITS .... Silurian: Llandovery Series, Upper 


Type-locality : valley of Tarannon River near confluence 
with River Trwstnant, about 5 miles south-south-east of Llan- 
brynmair, Montgomeryshire. (Named from Talerddig, 3 miles east 
of Llanbrynmair.) 


Woop (E.M.R.), 1906. The Tarannon Series of Tarannon, 
Q.J.G.S., 62, 657-60 et seqq., 690, map. Rapid alternations of 
thinly-bedded greywackes and shales, and also numerous beds / 
of thick grit (Monograptus griestonensis Zone). Thickness 1100- 
1150 ft. at the type-locality. Included in Tarannon Series. Under- 
lain by Gelli Shales and overlain by Dolgau Mudstones. Fauna 
includes Monograptus cf. dextrorsus, M. discus, M. griestonensis, 
M. marri, M. nudus, M. priodon and M. spiralis [M. subconicus]. 


Bassett (D.A.), 1955, Q.J.G.S., 111, 240, 245-9, map, stated 
that in the adjoining Talerddig district these rocks show consid- 
erable lateral variation. They are there subdivided into (1) Lower 
Flag and Shale Member, (2) Grit Member and (3) Upper Flag 
and Shale Member. 


i Distribution : Tarannon and Talerddig districts, Montgomery- 
shire. 


(M. L. K. C.). 
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-TARANNON SERIES ... Silurian: Llandovery Series, Upper 


Type-locality : valley of Tarannon River, about 43-6 miles 
south-south-east of Llanbrynmair, Montgomeryshire. 


Woop (E.M.R.), 1906. The Tarannon Series of Tarannon, 
Q.J.G.S., 62, 655 et seqq., map. A series of shales, mudstones, 
flags and grits, some 3000-3500 ft. thick, stratigraphically con- 
_ tinuous from base to summit. Subdivided into (1) Brynmair Shales 
and Mudstones (Monograptus turriculatus Zone, with a band 
_ containing Rastrites maximus near the base), (2) Gelli Shales 
(M. crispus Zone), (3) Talerddig Grits (M. griestonensis Zone) 
and (4) Dolgau Mudstones (M. crenulatus Zone). 

This term was introduced by Woop to include a great thick- 
ness of predominantly shaly strata which contain a graptolitic 
fauna and belong to the turriculatus, crispus, griestonensis and 
crenulatus Zones. These rocks, which had commonly been referred 
to throughout much of Wales as the Tarannon Shales, were treated 
by ‘Woop as a separate series, coming between the Llandovery 
Series below and the Wenlock Series above. The Tarannon Series 
of Wales, as thus defined, was shown to correspond to the Gala 
Group of the Southern Uplands of Scotland; and it was considered 
that the beds containing Rastrites maximus should be included 
at the base of the Tarannon Series of Wales and the Gala Group 
of Scotland rather than with the underlying groups. Subsequently 
it became clear that the rocks assigned to the Tarannon Series 
are in fact the graptolitic equivalents of beds which in the shelly 
facies are classed as Upper Llandovery (see Jones (O.T.), 1921, 
Q.J.G.S., 77, 171). These graptolitic deposits are therefore now 
included in the Upper Llandovery, and the term Tarannon Series 
is seldom used. 

(M. L. K. C.). 


TARANNON SHALES .. Silurian : Llandovery Series, Upper 
Type-locality : valley of Tarannon River, Montgomeryshire. 


Ramsay (A.C.), 1866. The geology of North Wales, Mem. 
G.S.G.B., 3, 2, 4, 12, 16, 207-8, map. Fine smooth slaty strata, grey 
or light blue, occasionally slightly sandy, and alternating with 
purple bands. Thickness 1000-1500 ft. 

The term Tarannon Shales has been the source of much 
confusion in the past, and is now rarely used. 

Although the Tarannon Shales were first described by Ramsay 
in 1866, the term had previously been used on the Geological 
Survey one-inch maps of Wales (Old Series, revised editions of 
sheets 41, 42, 56, 60, 74 and 78) which were published between 

` 1855 and 1860. The Tarannon Shales (or Pale Shales as they were 
alternatively called) were shown on the Survey maps and de- 
scribed by Ramsay as occurring near Conway (Caernarvonshire) 
and as forming a narrow but nearly continuous belt from Cerrig- 
y-Druidion (Denbighshire) to Llandewi-Ystradenny (Radnor- 
shire). Other outcrops were shown as occurring to the south-west 
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near Newbridge-on-Wye and Llandovery, and also northwards © 


and eastwards in the Llangollen and Berwyn areas and in Shrop- 


shire. The Tarannon Shales were considered to rest unconform- — 


ably on Bala rocks and on Lower and Upper Llandovery, and to 
be overlain by the Denbighshire Grits (Wenlock). 

Later, after the Silurian succession in the Southern Uplands 
of Scotland had been worked out by Lapwortu, it was found that 
the Tarannon Shales of Conway, as shown on the Geological 
Survey maps, contain graptolites indicative of the Monograptus 
exiguus Zone, and therefore correspond to the lower portion of 
the Gala Group of Scotland (Lapwortu (C.), 1880, A.M.N.H., (5), 
5, 48-9, 367 and 6, 200; Erres (G.L.) and Woop (E.M.R.), 1896, 
Q.J.G.S., 52, 280-2, 285-6). Similarly, in Radnorshire, the Rhaya- 
der Pale Shales, which were correlated with the Tarannon Shales, 
were found to yield Gala graptolites (LapwortH (H.), 1900, 
Q.J.G.S., 56, 119-24, 127-9). 

When the type-area of Tarannon was investigated by Woop 
(E.M.R.), 1906, Q.J.G.S., 62, 644 et seqq., it became clear that the 
Tarannon Shales of Tarannon, as originally laid down on the 
Geological Survey maps, consist of about 420 ft. of mudstones and 
shales; these were named the Dolgau Mudstones by Woop, and 
were assigned to the Monograptus crenulatus Zone. At the same 
time the great group of shaly strata (comprising the Monograptus 
turriculatus, M. crispus, M. griestonensis and M. crenulatus 
Zones), which had generally come to be known throughout much 
of Wales as the Tarannon Shales, received from Woop a new 
name, the Tarannon Series, q.v. 

(M. L. K. C.). 


t TEBAY MUDSTONES .......... Silurian : Ludlow Series 


Type-locality : Tebay, Westmorland. 
Superseded by part of the older group, the Coniston Grits. 
Hucues (T. McK.), 1894. Observations on the Silurian rocks 


of North Wales, P. Chester S.N.S., 4, 141-60. Mudstones overlain 
by Firbank Limestones and underlain by the Howgill Beds. 


TDT 


tel ELAN |. EELS. Teci -akaari ara hk Silurian : Ludlow Series 
Type-area: Clwyd Hills, Denbighshire. 


Woops (E.G.) and Crosrietp (M.C.), 1925. The Silurian rocks 
of the central part of the Clwydian Range, Q.J.G.S., 81, 170-94. 
Flags, thin sandstones and crushed shales yielding Monograptus 
chimaera, M. scanicus, M. nilssoni and tiny brachiopods. Also 
called Passage-Beds, transitional from the Monograptus nilssoni 
Zone to the M. scanicus Zone. Overlain by the Penmachno Beds 
and underlain by the Rhiwisg Beds. 

(J.D. L.). 


x 


$ 
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TENTACULITE GRIT ... Silurian : Llandovery Series, Upper 


This term has been used for strata of Upper Llandovery age 
which occur in Renney Slip, on the southern side of Wooltack 
Park, 2 miles west of Marloes, Pembrokeshire. The exact meaning 
of the term is not clear. THomas (H.H.), 1911, Q.J.G.S., 67, 180, 
described the Tentaculite Grit as consisting of fairly thick-bedded 
fossiliferous quartzites and conglomerates which overlie the basic 
lava in Renney Slip. In the Geological Survey memoir, however, 
the term is apparently confined to certain grits in the upper part 
of this series of quartzites and conglomerates (CaNTRL (T.C.) 
et al., 1916. South Wales Coalfield, XII, Milford, Mem. G.S.G.B., 
69). It appears that the Tentaculite Grit is only part of the 
Encrinite Grit q.v. of earlier writers. 


(M. L. K. C.). 
TENUIS BAND. 
See: Monograptus tenuis Band. 
+ TENUIS ZONE. 
See: Monograptus tenuis Zone. 
THICK LIMESTONE ............ Silurian : Wenlock Series 


Type-locality : Walsall, Staffordshire. 

Jukes (J.B.), 1859. South Staffordshire Coalfield, 2nd Ed., 
Mem. G.S.G.B., 107. Alternative name for the Lower Limestone 
q.v. of the Wenlock Limestone at Walsall. 


(P.R. E.). 
THICK MEASURES. 
See: Lower or Thick Measures. 
THIN LIMESTONE .............. Silurian : Wenlock Series 


Type-locality : ‘Walsall, Staffordshire. 
Jukes (J.B.), 1859. South Staffordshire Coalfield, 2nd Ed., 
Mem. G.S.G.B., 107. Alternative name for the Upper Limestone 
q.v. of the Wenlock Limestone at Walsall. 


(P. R. E.). 
THIN MEASURES. 
See: Upper or Thin Measures. 
 TICKWOOD BEDS ............-. Silurian : Wenlock Series 


Type-locality : road-cutting near railway bridge between 
Tickwood and Farley Dingle, Shropshire. 
Davmson (T.) and Maw (G.), 1881. Notes on the physical 
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characters and thickness of the Upper Silurian rocks of Shrop- — 
shire with the Brachiopoda they contain grouped in Geological 
Horizons, G.M., (2), 8, 103. Shales with scattered concretionary ` 
courses of nodular limestone considered intermediate between 
Wenlock Shales (Coalbrookdale Beds) below and Wenlock Lime- 
stone above. 300-500 ft. thick. Fauna, p. 108. 


Das Gupta (T.), 1932. The Salopian Graptolite Shales of the 
Long Mountain and similar rocks of Wenlock Edge, P.G.A., 43, 
351. They contain Gothograptus nassa, Monograptus dubius and 
? Cyrtograptus, an assemblage considered to indicate the Cyrto- 
graptus lundgreni Zone. See Wenlock Series. 

(P. R. E.). 


THORNILEE SLATES ... Silurian : Llandovery Series, Upper 


Type-locality : Thornilee slate quarry, on north side of River 
Tweed, about 5 miles east of Innerleithen, Peeblesshire. 


Nicot (J.), 1850. Observations on the Silurian strata of the 
south-east of Scotland, Q.J.G.S., 6, 56, 58. Beds of a brownish- 
red colour, containing Monograptus [Graptolites] ‘convolutus’, 
M. [Graptolites] ‘ludensis’ and abundant annelid impressions. 


Lapwortu (C.), 1870, G.M., 7, 206, 279-81, map, included the 
Thornilee Slates in the Gala Group, and considered them to be 
probably equivalent to the Grieston Slates. They are described 
as consisting of fine-grained shales, splitting into thin layers 
along the bedding, often of a bright red or purple colour; fauna 
includes Crossopodia scotica, Nereites cambrensis, Monograptus 
[Graptolites] priodon, M. [Graptolites] sedgwicki and Protovir- 
gularia harknessi. 


; EAn Galashiels district, Southern Uplands of Scot- 
and. 
(M. L. K. C.). 


TORTWORTH BEDS .... Silurian : Llandovery Series, Upper 
Type-locality : near Tortworth, Gloucestershire. 


Curtis (M.L.K.), 1955. In Bristol and its adjoining counties, 
Bristol, 5-6, map. Fine-grained sandstones and shales, with the 
Palaeocyclus Band at the base. Thickness about 200 ft. Included 
in Upper Llandovery. Underlain by Upper Trap and overlain by 
Wenlock Series. Fossils are scarce, except at the base where the 
Palaeocyclus Band contains a large and distinctive fauna in which 


Palaeocyclus porpitus and a small species of Favosites are par- 
ticularly abundant. 


Distribution : Tortworth Inlier, Gloucestershire. 


(M. L. K. C.). 
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; TRANSITION BEDS (of Builth) .... Silurian : Ludlow Series 


Type-locality : Builth Wells, Breconshire. 


Srraw (S.H.), 1937. The Higher Ludlovian rocks of the 
Builth District, Q.J.G.S., 93, 406-56. Middle faunal subdivision of 
the Orthonota Mudstones q.v. Characterized by the almost equal 
abundance of Dayia navicula and Chonetes striatellus. Overlain 
by the Chonetes striatella Beds and underlain by the Chonetoidea 
grayi Beds. Distinguished from the C. grayi Beds by the absence 


_ or extreme rarity of C. grayi, Beyrichia lauensis and Encrinurus 


punctatus, and from the overlying Chonetes striatella Beds by 
the presence of Dayia navicula. 
(J. D.L.). 


PE GriGEIN BEDS «02k. ssc ce cece Silurian : Ludlow Series 


Type-locality : Nant-y-Tresglen, 4 miles east-south-east of 
Llandovery, Carmarthenshire. 


PRIcE (J.H.) in Lawson (J.D.) et al., 1956. The Ludlovian rocks 
of the Welsh Borderland, A.S., 12, 563-70. Shaly and flaggy silt- 
stones with a shelly fauna including Resserella [Parmorthis] cf. 
elegantula, Chonetoidea grayi and Dicoelosia biloba. Overlain by 
the Black Cock Beds and underlain by the Wenlock Series. Thick- 
ness 600-700 feet. 

(J. D. L.). 


TRIANGULATUS BAND. 
See: Monograptus triangulatus Band. 


TRIANGULATUS BEDS 
Silurian : Llandovery Series, Lower and Middle 


Type-locality : River Clywedog section, south-east and east- 
south-east of Cribynau Cottages, and about 1 mile north-west of 
Llanidloes, Montgomeryshire. 

Jones (W.D.V.), 1945. The Valentian succession around 
Llanidloes, Montgomeryshire, Q.J.G.S., 100, 318-20, opposite 330. 
Dark mudstones and shales, mottled in some parts. Thickness 
115 ft. Included in Upper Clywedog Stage. Underlain by Mono- 
graptus Beds and overlain by Convolutus Beds. Assigned to 
triangulatus (s.l.) Zone (including triangulatus, magnus and lepto- 
theca Bands). The ‘green streak’ q.v. occurs in the leptotheca 
Band. Fauna: Climacograptus kughesi, Rhaphidograptus törn- 
quisti, Glyptograptus sinuatus, G. tamariscus, Diplograptus mag- 
nus, Monograptus argutus, M. atavus, M. communis var. 


‘rostratus, M. gregarius, M. incommodus, M. leptotheca, M. lima- 


tulus, M. millepeda, M. triangulatus, M. triangulatus var. major 
and Rastrites longispinus. 
Distribution : Llanidloes district, Montgomeryshire. 
(M. L. K. C.). 
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TRIANGULATUS VAR. BAND. 
See: Monograptus triangulatus var. Band. 


TRIANGULATUS ZONE. 
See: Monograptus triangulatus Zone. 


PIG PLEA Gt bel Sites mated 2a Silurian : Ludlow Series 

Type-locality : Trichrig mountain, 3 miles south of Llanga- 
dock, Carmarthenshire. 

STRAHAN (A.) et al., 1907. South Wales Coalfield, VII, Amman- 
ford, Mem. G.S.G.B., 38, 50. Red grits, sandstones and sandy 
marls, mostly pebbly, passing down into yellow grits. 600 feet 
thick. 


Straw (S.H.), 1929. The Siluro-Devonian Boundary in South- 
Central Wales, J. Manch. G.A., 1 (2), 79-102. Gave more detailed 
descriptions of these beds and recorded the occurrence of frag- 
mentary Lingula and Orbiculoidea specimens. The Trichrig Beds 
are included in the Middle Ludlow (that is, the zone of Mono- 
graptus leintwardinensis). Overlain by Middle Ludlow fossilifer- 
ous shales and underlain by Grammysia Beds. 

(J. D. L.). 


TUMESCENS ZONE. 
See: Monograptus tumescens Zone. 


TURRICULATUS ZONE. 
See: Monograptus turriculatus Zone. 


TWYMYN GROUP 
Silurian : Llandovery Series, Middle and Upper 


Type-locality : valley of Afon Twymyn and its tributary 
stream, the Pontbren-dibyn, between Bont Dolgadfan and Llan- 
brynmair, Montgomeryshire. 


Woop (E.M.R.), 1906. The Tarannon Series of Tarannon, 
Q.J.G.S., 62, 681-2, 689-90, fig. 5. At the type-locality this group 
consists of grey shales and mudstones with black fossiliferous 
shale bands. Thickness about 140 ft. Underlain by Dolgadfan 
Group and overlain by Brynmair Shales and Mudstones. Assigned 
to sedgwicki Zone. Subdivided into (1) Monograptus sedgwicki 
Beds, 90 ft. thick, and (2) Pale-grey mudstones, 50 ft. thick. Fauna 
includes Climacograptus hughesi, C. scalaris, Glyptograptus [Di- 
plograptus] sinuatus, G. [Diplograptus] tamariscus, Monograptus 
cf. distans, M. galaensis mut., M. jaculum, M. sedgwicki and M. 
tenuis [M. discretus]. In the Afon Twymyn, below Craig-y-Maes,. 
and about ł mile east-north-east of Dyliffe, the Twymyn Group 
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is about 150 ft. thick, and the beds here are assigned to the 

_ cometa and sedgwicki Zones. The fauna of the cometa Zone in- 

cludes Climacograptus hughesi, C. scalaris, Monograptus cren- 

_ularis, M. cf. decipiens, M. limatulus, M. lobiferus [M. harpago], 
M. regularis and Rastrites peregrinus. 


Distribution : Tarannon district, Montgomeryshire. 
(M. L. K. C.). 


TY-DRAW SLATES .... Silurian : Llandovery Series, Upper 


Type-locality : Ty-draw, on northern slope of Mynydd Fron 
Frys, about 4 mile south-south-east of Llansantffraid Glyn 
Ceiriog, Denbighshire. 


Groom (T.T.) and Laxe (P.), 1908. The Bala and Llandovery 
rocks of Glyn Ceiriog (North Wales), Q.J.G.S., 64, 554, 579, map. 
Pale-green slates. Thickness about 90 ft. on Mynydd Fron Frys. 
Underlain by Fron Frys Slates and overlain by Denbighshire 
Slates (Wenlock). Generally unfossiliferous, but have yielded 
Monograptus marri. 


Wuts (L.J.) and SmitH (B.), 1922, Q.J.G.S., 78, 198-9, showed 
these slates as being about 150 ft. thick in the Nant Ty’n-y- 
twmpath section. The fauna of the Ty-draw Slates includes 
Monograptus griestonensis, M. marri (?), M. priodon, M. vome- 
rinus and M. vomerinus var. crenulatus, and indicates the pre- 
sence of the crenulatus Zone and probably also the griestonensis 
Zone. 

Distribution : Llansantffraid Glyn Ceiriog district, Denbigh- 


shire. 
(M. L. K. C.). 


+ UPPER ANTHRACITE ....... Silurian : Llandovery Series 
Superseded by Birkhill Shales. 


LAaPpwoRrTH (C.), 1872. On the Silurian rocks of the south of 
Scotland, T.G.S. Glas., 4, 166-7. The Upper Anthracite is 150 ft. 
thick, and is the highest of the three subdivisions of the Moffat 
Shale or Anthracite. It is made up of a lower portion, consisting 
of black shales, and an upper portion (Halli Beds), consisting of 
alternations of grey and black shales. 

(M. L. K. C.). 


' F UPPER CARADOC .......... Silurian : Llandovery Series 


A term formerly used by the Officers of the Geological 
Survey for strata which later became known as the May Hill 
Sandstone (see SALTER (J.W.), 1867, G.M., 4, 201-5). 


MM. L. K. C.). 


af | 


UPPER CONGLOMERATE. Silurian: Llandovery Series, Upper l | 

Type-locality: Caban Céch gorge and Cnwch Hill, about — 
34-4 miles south-west of Rhayader, Radnorshire and Breconshire. | 

Lapwortu (H.), 1900. The Silurian sequence of Rhayader, 
Q.J.G.S., 56, 101-4 et seqq., plate vi, map. A subdivision of the 
Caban Conglomerates q.v. consisting of thickly-bedded, dark-grey 
quartzose grits and conglomerates, with a matrix which is usually 
felspathic. Thickness about 90-100 ft. at the type-locality, and 
nearly 250 ft. on Corn Gafallt Hill. Fauna: Favosites sp., ‘ Lind- 
strémia’ sp., ‘Petraia bina’, ‘Rhynchonella’ sp., and crinoid 
rings. 

Distribution: Rhayader district, Radnorshire and Breconshire. 

(M. L. K. C.). 


UPPER GIRVAN ROCKS 
Silurian : Llandovery Series and Wenlock Series 


Type-area: Girvan district, Ayrshire. 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
621-59, 660, maps. Conglomerates, grits, sandstones, flags, shales 
and limestones. Thickness 3650 ft. Underlain by Lower Girvan 
Rocks. Overlain unconformably by Old Red Sandstone and 
Carboniferous rocks. Subdivided into Newlands Series below 
(comprising the Mulloch Hill, Saugh Hill and Camregan Groups) 
and Dailly Series above (comprising the Penkill, Bargany and 
Straiton Groups). 

The term Upper Girvan Series had previously been used by 
LapwortH (C.), 1876. Catalogue of the Western Scottish fossils, 
Glasgow, 13, for strata occurring in the Mulloch Hill area, north- ~ 
east of Girvan. 

(M. L. K. Coe 


UPPER GRITTY BEDS (of Denbighshire) 
Silurian : Ludlow Series 

Type-area : south Denbighshire. 

Laxe (P.), 1895. The Denbighshire Series of south Denbigh- 
shire, Q.J.G.S., 51, 9-23. Alternations of slaty and siliceous beds 
(called ‘ grits’); unfossiliferous. Overlain by the Leintwardinensis 
Beds and underlain by the Nantglyn Flags. 

(J.D. L.). 


UPPER HENSHAW SILTSTONES 
Silurian : Llandovery Series, Upper 


Type-locality : 380 yards north of Wetherlaw Linn and North 
Esk confluence, Pentland Hills, Peeblesshire. 


HASWELL (G.L.), 1865. Silurian Formation of the Pentland. 
Hills, Edinburgh (locality K). The outcrop of the Henshaw Red 
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5 Siltstones occurs not far below the Igneous Pebble Conglomerate 
_ which yields many rounded pebbles of soda-granite, andesite and 
chert. Characteristic fossils : Entomis tuberosa and ‘ Platyschisma’ 
_ [Pycnomphalus] simulans. 
(A. L.). 


T UPPER OR THIN MEASURES .. Silurian: Wenlock Series 
Type-locality : Wren’s Nest, Dudley, Worcestershire. 
Superseded by Upper Wenlock Limestone q.v. 


Murcuison (R.I.), 1839. The Silurian System..., London, 483. 
Upper portion of Wenlock Limestone at Dudley, 28 ft. thick, 
overlain by Ludlow Shales and underlain by shale separating 
it from the Lower or Thick Measures; local to Dudley and 
Walsall. 

(P. R. E.). 


+ UPPER SLATE OF KENDAL (and Kirkby Moor) 
Silurian : Ludlow Series 


Type-locality : Kendal, Westmorland. 
Superseded by Kirkby Moor Flags. 


SepGwIck (A.), 1846. On the Classification of the Fossiliferous 
Slates of Cumberland, Westmorland and Lancashire, Q.J.G.S., 
2, 106-31 (in two parts). Table shows the Upper slate of Kendal 
divided into three succeeding divisions viz., (a) finer flagstone, 
(b) coarse flagstone, (c) red flagstone. Overlain by Old Red Sand- 
stone and underlain by Ireleth slates. Referred to as the ‘ Upper 
Slate of Kendal and Kirkby Moor’, with details of the three 
subdivisions. Dayia [Terebratula] navicula occurs in the lowest 
group which also includes Asterias beds (cf. Starfish Bed of 
Marr (J.E.), 1892, G.M., 9, 534-41). 

(J. D. L.). 


t UPPER SOUTH WELSH SLATE GROUP 
Silurian : Llandovery Series, Upper 


Type-area : Rhayader district, Radnorshire- 


Sepewick (A.), 1847. On the classification of the fossilifer- 
ous slates of North 'Wales, Cumberland, Westmoreland and Lanca- 
shire, Q.J.G.S., 3, 151. An alternative name for the Rhayader 


Slates q.v. 
(M. L. K. C.). 


UPPER TRAP ......... Silurian : Llandovery Series, Upper 


A band of pyroxene-andesite occurring as a contemporaneous 
lava-flow in the Upper Llandovery succession of the Tortworth 
Inlier, Gloucestershire (see Reep (F.R.C.) and Reynoxps (S.H.), 


248 
(Upper Trap, continued) 


1908, Q.J.G.S., 64, 534, figs. 5-6; Reynotps (S.H.), 1924, Q.J.G.S., 

80, 108-10; Curtis (M.L.K.), 1955. In Bristol and its adjoining 

counties, Bristol, 5-6). 
(M. L. K. C.). 


UZMASTON BEDS ..... Silurian : Llandovery Series, Upper 


Type-locality : near Uzmaston and Millin Cross, south-east 
of Haverfordwest, Pembrokeshire. 

STRAHAN (A.) et al., 1914. South Wales Coalfield, XI, Haver- 
fordwest, Mem. G.S.G.B., 77, 79, 81, 102-7. Greenish mudstones 
and shales with some maroon-coloured bands and some sandy and 
gritty beds. Thickness probably nearly 1000 ft. Included in Millin 
Stage. Underlain by Gasworks Sandstone. Overlain unconform- 
ably by the Carboniferous Limestone, but shown in the general- 
ized succession as being followed by Canaston Beds. The lowest 
strata are practically barren, but the fauna of the main part of 
the Uzmaston Beds includes Skenidioides [Scenidium] lewisi, 
Bilobites bilobus, Clorinda [Pentamerus] cf. undata, Leptaena sp., 
Chilidiopsis [‘Orthotetes’] cf. pecten, Plectodonta millinensis 
[Plectambonites sp.], P. millinensis var. parabola [Plectambonites 
sp.], Camarotoechia llandoveriana [C. serrata], Eospirifer [Spiri- 
fer] radiatus, Cyrtia exporrecta, Catazyga haswelli, Atrypa reti- 
cularis, Coelospira hemisphaerica and Encrinurus punctatus. 

The unfossiliferous strata originally described as occurring 
at the base of the Uzmaston Beds are now called the Barren 
Shales (Jones (O.T.), 1921, Q.J.G.S., 77, 161, 170; in Evans (J.W.) 
and STUBBLEFIELD (C.J.), 1929. Handbook of the geology of Great 
Britain, London, 95, 99). Jones suggested that these strata should 
be removed from the Uzmaston Beds, and included in the under- ` 
lying Haverford Stage; he regarded the Uzmaston Beds (less 
the Barren Shales) as being of Upper Llandovery age, and 
considered them to be probably unconformable on the Lower 
Llandovery. 


Distribution : Haverfordwest district, Pembrokeshire. 
(ML. KC). 


VALENTIAN SERIES m iNe oR nt UL E. BD. Silurian 


Type-area: Southern Uplands of Scotland. (So called after 
the ancient Roman name for the South of Scotland.) 

LapwortH (C.), 1876. In Catalogue of the Western Scottish 
fossils, Glasgow, 1-3, 8, 10-11. This is the dominant formation in 
the Southern Uplands of Scotland, consisting of an immense 
series of comparatively barren greywackes and shales, thrown 
into innumerable folds and contortions, and spread in an un- 
broken sheet from St. Abb’s Head to the Mull of Galloway. The ` 
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- Valentian is equivalent to the combined Birkhill Shales, Gala 


_ Group and Hawick Rocks. 


Lapworts (C.), 1880. On the geological distribution of the 
Rhabdophora, A.M.N.H., (5), 5, 47-58. The Valentian is here used 
as a major division of the Silurian System; it is represented in 
Wales by three distinct groups of strata, the Lower Llandovery, 
the May Hill or Upper Llandovery, and the Tarannon Shales. 
‘In the south of Scotland (Valentia) these three subformations 
are recognizable, superposed in conformable sequence, with clear 
relations to the Bala below and to the Wenlock above, and unit- 
edly covering an area of several thousands of square miles. Until 
geologists are willing to include the Tarannon in the Llandovery 
it will therefore be best to speak of this great Scottish formation 
and its equivalents as the Valentian formation, its three divisions, 
Lower, Middle and Upper, representing respectively the Lower 
Llandovery, Upper Llandovery, and Tarannon of Wales and 
Siluria’. 

The terms Valentian and Llandovery Series, as now under- 
stood, are synonymous. Following Lapwortn’s description of the 
Valentian rocks in the south of Scotland, the term came into 
fairly general use, particularly where the graptolitic facies of 
the Silurian is developed, and it was employed as a Series name 
not only throughout the British Isles but also abroad. In recent 
years, especially since the revision of the Llandovery district by 
O.T. Jones, the term Valentian has been used less frequently, 
while Llandovery Series has come into more general use. Never- 
theless, at the present day many geologists continue to use 
Valentian, either in preference to Llandovery or as an alternative 
name. 

The Valentian was subdivided by LapwortH into Lower, 
Middle and Upper Valentian, but when the term came to be 
used more widely as a Series name it was found that these sub- 
divisions could not easily be applied in all areas. It then became 
usual to subdivide the Valentian into Lower and Upper portions 
only, but these terms were used in different ways by different 
authors (see, for example, Jones (O.T.), 1921, Q.J.G.S., 77, 153, 
and Exes (G.L.), 1925, G.M., 62, 338). Today, the terms Lower, 
Middle and Upper Valentian are generally understood as having 
the same meaning as the Lower, Middle and Upper Llandovery. 

M. L. K. C.). 


VERYAN LIMESTONES 
Silurian: Wenlock and Ludlow Series 


Type-locality : coast-section, south of Veryan and at Gidley- 


. well, Cornwall. 


Name used by Rem (C.), 1907. Mevagissey, Mem. G.S.G.B., 
29; also described as Veryan calcareous series. Mentioned from 
the west of Nare Head, limestone 4 ft. thick within a calcareous 
slate, and at Gidleywell, a crumpled blue limestone with crinoid 
ossicles. 
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Fossils from limestones had, however, been known from 
south-west Cornwall since Peacm (C.W.), 1841. An account of 
the fossil organic remains found on the south-east coast of Corn- 
wall, and in other parts of that County, T.R.G.S.. Cornwall, 6, 
12 and idem, 1844. On the fossil geology of Cornwall, ibid., 6, 182, 
had listed several localities. 

Sepewick (A.), 1851. On the slate rocks of Devon and Corn- 
wall, Q.J.G.S., 8, 13, listed fossil-names from several of PEAcH’s 
localities. 

In the Gorran-Veryan district Rem (C.), 1907, op. cit., 15, 
21-2, 27, added much additional information about limestones 
which can conveniently be grouped under Veryan limestones. At 
Perhaver, a blue limestone contains crinoid ossicles, and an earthy 
limestone provided Phragmoceras. At Catasuent Cove a crush- 
breccia contains many blocks and lenticles up to 4 ft. long of 
dark-blue, crystalline limestone again with crinoid ossicles; 
further limestone masses are granular and dolomitic with ill- 
preserved Orthoceras; a dull-black earthy limestone contained 
? plectambonitids; and a good specimen of Scyphocrinus is known 
from this locality. Porthluney Cove exposes masses of limestone 
in crush-breccias and from these Actinoceras baccatum and Bar- 
randeoceras holtianum have been recorded, but subsequent exam- 
ination has shown that these nautiloids are ill-preserved and the 
identifications may be valueless; see GREEN (U.), 1904. On the 
discovery of Silurian fossils of Ludlow age in Cornwall, G.M., 
(5), 1, 289; Green (U.) and SHersorn (C.D.), 1906. Lists of 
Wenlockian fossils from Porthluney, Cornwall; Ludlowian fossils 
from Porthalla; and Taunusian fossils from Polyne Quarry, near 
Looe, Cornwall, ibid., (5), 3, 33. Henprixs (E.M.L.), 1937. Rock -~ 
succession and structure in south Cornwall..., Q.J.G.S., 93, 333, 
recorded other localities, such as Malmanare Point, Portloe Bay, 
Gidley Well, Nelly’s Cove (Porthallow), and from blue-black 
and grey limestones she recovered Orthoceras distans, O. cf. 
amoenum, O. cf. styloideum, Cyrtoceras, Slava interrupta and 
Cardiola cf. persignata, and correlated the rocks with the Elbers- 
reuth Orthoceratenkalk of Bohemia; Korma was of the opinion | 
that in association with Scyphocrinus this fauna is of Ludlow age. 

Taken as a whole the limestone lenticles appear to provide 
faunas which belong to the Wenlock and Ludlow Series. 


(W.F. W.). 


VESICULOSUS ZONE. 
See : Orthograptus vesiculosus Zone. 


VIVOD GROUP (Stage) ........... Silurian : Ludlow Series 
Type-locality : Llangollen area, Denbighshire. 


Wits (L.J.) and Smr (B.), 1922. The Lower Palaeozoic , 
rocks of the Llangollen district, Q.J.G.S., 78, 176-226. Thin-bed- 
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= ded flaggy shales with silty, often laminated, bands at frequent 
_ intervals. Fossils rare but Monograptus leintwardinensis found at 
_ several localities. Thickness about 1200-1300 feet. Grouped in the 
Lower Ludlow Series. Overlain by the Dinas-Bran Group and 
_ underlain by the Nant-y-Bache Group. 
Wepp (C.B.) et al., 1927. Wrexham, Mem. G.S.G.B. Vivod 
_ Stage (Lower Ludlow) used in classification of the Denbighshire 
Series. 
(J. D. L.). 


VULGARIS ZONE. 


See: Monograptus vulgaris Zone. 


Ww 


+ WENLOCK AND DUDLEY ROCKS 
Silurian : Wenlock Series 


Type-locality : Wenlock Edge, Shropshire. 
Superseded by Wenlock Series q.v. 
Morcuison (R.1.), 1834. On the Structure and Classification 


of the Transition Rocks of Shropshire, Herefordshire..., P.G.S., 
2, 13. Includes the Wenlock Limestone and the Wenlock Shales. 


(P. R. E.). 


+ WENLOCK FORMATION (Group, Beds) 
Silurian : Wenlock Series 


Type-locality : Wenlock Edge, Shropshire. 


Murcuison (R.I.), 1839. The Silurian System..., London, 209. 
Includes the Wenlock Shales and Wenlock Limestone qq.v. 


Mourcuison (R.1.), 1854. Siluria..., London, 106. Includes Wool- 
hope Limestone, a local development at its base. Alternatively 
termed Wenlock Series q.v. Name subsequently used for all beds 
considered of similar age to the typical ones. Occur in Somerset- 
shire, Gloucestershire, South Wales, Monmouthshire, Hereford- 
shire, Shropshire, Staffordshire, Montgomeryshire, Denbighshire, 
West Yorkshire, Lake District, Southern Scotland. CE 


‘WENLOCK LIMESTONE ......... Silurian : Wenlock Series 
Type-locality : Wenlock Edge, Shropshire. 


Murcuison (R.I.), 1833. The Sedimentary Deposits which 
occupy the western parts of Shropshire and Herefordshire..., 
P.G.S., 1, 475. Upper, thin-bedded, lenticular and lower more 
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massive and crystalline limestones, underlying the ‘Upper Lud- 
low Rock’ and above the ‘Lower Ludlow Rock’. 

Murcuison (R.I.), 1834. The Structure and Classification of 
the Transition Rocks of Shropshire, Herefordshire...., P.G.S., 
2, 13, 14. Described as Wenlock and Dudley Limestone, upper 
portion of the Wenlock and Dudley Rocks, underlain by the 
Wenlock Shale and overlain by the Lower Ludlow Rock (re- 
defined). Dies out westwards. Pocock (R.W.) et al., 1938. Shrews- 
bury District, including the Hanwood Coalfield, Mem. G.S.G.B., 
114-17. Map p. 114; fauna pp. 260-69. Equivalent graptolite zone 
uncertain, but retention of the Wenlock Limestone within the 
Wenlock Series q.v. is preferred. 

(P. R. E.). 


WENLOCK LIMESTONE, LOWER Silurian : Wenlock Series 

Type-locality : Wren’s Nest, Dudley, Worcestershire. 

First used by Murcuison (R.I.), 1854. Siluria..., London, 102, 
106, as an alternative name for the Woolhope Limestone, but 
this usage has since been dropped, the modern form appearing 
in Barrow (G.) et al., 1919. Lichfield, Mem. G.S.G.B., 9. Altern- 
ative name for Lower Limestone q.v. of Wenlock Limestone in 
the Walsall district; underlain by Wenlock Shale and overlain 
by the Nodular Beds. Fauna p. 14. 

Butter (A.J.), 1939. The Stratigraphy of the Wenlock Lime- 
stone of Dudley, Q.J.G.S., 95, 39-72. Subdivided into Lower 
Quarried Limestone q.v. above and Basement Beds q.v. below. 


(P. R. E.). 


WENLOCK LIMESTONE STAGE .. Silurian : Wenlock Series 
Type-locality : Wenlock Edge, Shropshire. 


Warrs (W.W.), 1925. The Geology of South Shropshire, 
P.G.A., 36, 26. Listed in a stratigraphical column of the Wenlock 
area; overlain by the Lower Ludlow Stage and underlain by the 
Wenlock Shale Stage. Equated to the Monograptus vulgaris Zone 
of the Long Mountain. 


Das Gupta (T.), 1932. The Salopian Graptolite Shales of the 
Long Mountain and similar rocks of Wenlock Edge, P.G.A., 43, 
348. 180 ft. thick. Represents the Cyrtograptus lundgreni Zone. 


(P.R. E.) 


WENLOCK LIMESTONE, UPPER Silurian : Wenlock Series 
Type-locality : Wren’s Nest, Dudley, Worcestershire. 


Butter (A.J.), 1939. The Stratigraphy of the Wenlock Lime- 
stone of Dudley, Q.J.G.S., 95, 39-72. New name for the Upper ` 


we 
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_ Limestone; massive limestone passing upwards into nodular 


argillaceous limestone, overlain by Lower Ludlow Shale and 


- underlain by Nodular Beds; subdivided into Passage Beds above 
_ and Upper Quarried Limestone below; 34 ft. thick. 


(P. R. E.). 


WENLOCK, LOWER ............ Silurian : Wenlock Series 
Type-locality : Woolhope, Herefordshire. 


Murcuison (R.I.), 1854. Siluria.... London, 100-11. Includes 
shales above ‘Caradoc Sandstone’ and the Woolhope Limestone. 


Jones (O.T.), 1947. The Geology of the Silurian rocks west 
and south of the Carneddau Range, Radnorshire, Q.J.G.S., 103, 
4. At Builth it includes the Cyrtograptus murchisoni, Monograp- 
tus riccartonensis, C. symmetricus Zones and Acidaspis Lime- 
stone. When zonal fossils are rare it is recognized by presence of 
M. priodon, M. riccartonensis and M. capillaceus. 

(P. R. E.). 


WENLOCK MUDSTONES ....... Silurian : Wenlock Series 
Type-locality : Long Mountain, north-east Montgomeryshire. 


Watts (W.W.), 1890. B.A.A.S. Rep. (Leeds), 817. Beds of 
Wenlock age in the Long Mountain, earthy below and more cal- 
careous above. 

(P. R. E.). 


WENCOCKESERIES aA. gous Ok arth aa aa alie ai Silurian 

Type-locality : Wenlock Edge, Shropshire. 

Ramsay (A.C.), 1866. The Geology of North Wales, Mem. 
G.S.G.B., 3, 2. In stratigraphical column of divisions of the Silur- 
ian. Includes Tarannon Shale, Denbighshire Sandstones, Wool- 
hope Limestone and Shale, Wenlock Shale, Wenlock Limestone. 
Tarannon Shales q.v. since considered not to be of Wenlock age. 


Davmson (T.) and Maw (G.), 1881. Notes on the physical 
character and thickness of the Upper Silurian rocks of Shrop- 
shire with the Brachiopoda they contain grouped in Geological 
Horizons, G.M., (2), 8, 100-9. The Wenlock Formation of Murcu- 
Ison includes Basement Beds (Lower Wenlock Shales), Build- 
was Beds, Coalbrookdale Beds (Middle Wenlock Shales), Tick- 
wood Beds (Upper Wenlock Shales), Wenlock Limestone and 
100 ft. of ‘Shales above the Limestone’. Eres (G.L.), 1900. The 
Zonal Classification of the Wenlock Shales of the Welsh Border- 


‘land, Q.J.G.S., 56, 370-414. Described graptolite zones in the 


Wenlock Shales q.v. in areas of no limestone development, the 

beds representing the whole of the Wenlock Series. 
Rosertson (T.), 1927. Summ. Prog. G.S.G.B. for 1926, 

43. Occurrence of Gothograptus nassa below the Wenlock Lime- 
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stone considered to indicate the presence of the Monograptus 

vulgaris Zone (Ludlow Series). Wxirtarp (W.F.), 1927. The 

Stratigraphy of the Valentian Rocks of Shropshire: Main Out- - 
crop, Q.J.G.S., 83, 752. Basement Beds (Davipson and Maw, 1881) 

equated to Purple Shales (Llandovery) thus making the Buildwas 

Beds base of the Series. 


Das Gupta (T.), 1932. The Salopian Graptolite Shales of the 
Long Mountain and similar rocks of Wenlock Edge, P.G.A., 43, 
325-63. Series in Long Mountain includes Wenlock Stage that 
represents all graptolite zones of the Wenlock Shales (ELLEs, 
1900). Presence of G. nassa under Wenlock Limestone not con- 
sidered indicative of the M. vulgaris Zone, that zone being found 
100 ft. above the Wenlock Limestone. 


Pocock (R.W.) et al., 1938. Shrewsbury District, including 
the Hanwood Coalfield, Mem. G.S.G.B., 102. Position of Wenlock 
Limestone relative to graptolite zones Cyrtograptus lundgreni 
and Monograptus vulgaris is not proven; old division (MURCHISON) 
to include the Wenlock Shales and Wenlock Limestone is prefer- 
red; restriction of term Wenlock to shelly facies in the type-area 
is suggested. 

(P. R. E.). 


WENLOCK SHALE STAGE ...... Silurian : Wenlock Series 


Type-locality : scarp slope north-west of Wenlock Edge, 
Shropshire. ; 


Warrs (W.W.), 1925. The Geology of South Shropshire, 
P.G.A., 36, 26. Includes the Wenlock Shales of Davmson (1881) 
in the Wenlock-Ludlow area. 1700-1900 ft. thick. ` 


Das Gupta (T.), 1932. The Salopian Graptolite Shales of the 
Long Mountain and similar rocks of Wenlock Edge, P.G.A., 43, 
348. Includes the Buildwas, Coalbrookdale and Tickwood Beds 
representing the zones of Cyrtograptus linnarssoni, C. ellesi [C. 
rigidus], C. lundgreni respectively. 

(P. R. E.). 


WENLOCK SHALES ............ Silurian : Wenlock Series 


Type-locality : scarp slope north-west of Wenlock Edge, 
Shropshire. 


MurcmHison (R.I.), 1834. The Structure and Classification of 
the Transition Rocks of Shropshire, Herefordshire... P.G.S., 
2, 14. Lower part of Wenlock and Dudley Rocks, overlain by the 
Wenlock and Dudtey Limestone; underlain by the Horderley and 


May Hill Rocks. Dark-grey argillaceous shales with nodules of 
earthy limestones. 


SALTER (J.W.) and AveLme (W.T.), 1854. The ‘ Caradoc Sand- 
stone’ of Shropshire, Q.J.G.S., 10, 71. Underlain by the Purple 
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_ Shales (Llandovery). DAVIDSON (T.) and Maw (G.), 1881. Notes 


on the physical characters and thickness of the Upper Silurian 
rocks of Shropshire with the Brachiopoda they contain grouped 


in Geological Horizons, G.M., (2), 8, 100-9. Subdivided locally 


into Basement Beds (Llandovery), Buildwas Beds, Coalbrook- 
dale Beds and Tickwood Beds. Fauna p. 108. Eres (G.L.), 1900. 
The Zonal Classification of the Wenlock Shales of the Welsh 
Borderland, Q.J.G.S., 56, 371. Defined as group characterized by 
graptolites of the priodon-flemingii type. Tabulated to include 
zones of Cyrtograptus murchisoni, Monograptus riccartonensis, 
C. rigidus [C. symmetricus], C. linnarssoni, C. ellesi [C. rigidus], 
C. lundgreni. Underlain by the Tarannon Shales, succeeded by 
Lower Ludlow Shales in areas of no limestone development. 
The zones thus represent the whole of the Wenlock Series q.v. 
in those areas. 
(P. R. E.). 


T WENLOCK SHALES, LOWER .. Silurian: Wenlock Series 

Type-locality : east bank of River Severn above Buildwas 
Bridge, Shropshire. 

Davmson (T.) and Maw (G.), 1881. Notes on the physical 
characters and thickness of the Upper Silurian rocks of Shrop- 
shire with the Brachiopoda they contain grouped in Geological 
Horizons, G.M., (2), 8. 108. Tabulated as alternative name for 


Buildwas Beds q.v. 
(EIRE)! 


+ WENLOCK SHALES, MIDDLE .. Silurian: Wenlock Series 
Type-locality : Coalbrook Dale, Shropshire. 


Superseded by the term Coalbrookdale Beds which was 
proposed as an alternative. 


Davmson (T.) and Maw (G.), 1881. Notes on the physical 


character and thickness of the Upper Silurian rocks of Shrop- 


shire with the Brachiopoda they contain grouped in Geological 
Horizons, G.M., (2), 8. 106. Underlain by Buildwas Beds, overlain 
by Tickwood Beds (Upper ‘Wenlock Shale). B) 

(P. R. E.). 


WENLOCK SHALES, PURPLE .. Silurian: Wenlock Series 
Type-locality : railway cutting west of Plowden Station, near 
Craven Arms, Shropshire. 
Wuirrarp (W.F.), 1932. The Stratigraphy of the Valentian 


Rocks of Shropshire. The Longmynd-Shelve and Breidden Out- 


crops, Q.J.G.S., 88, 869. Purplish shales interbedded with grey 
Wenlock Shales and containing Dalmanites caudatus [D. longi- 
caudatus]. Underlain by Purple Shales of Llandovery age. At 


least 40 ft. thick. 
(P. R. E.). 
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+ WENLOCK SHALES, UPPER .. Silurian: Wenlock Series — 


Type-locality : road between Tickwood and Farley Dingle, 
Shropshire. 

Superseded by Tickwood Beds q.v. 

Davison (T.) and Maw (G.), 1881. Notes on the physical 
character and thickness of the Upper Silurian rocks of Shrop- 
shire with the Brachiopoda they contain grouped in Geological 
Horizons, G.M., (2), 8, 106. Tabulated in section; overlain by 
Wenlock Limestone, underlain by Coalbrookdale Beds (Middle 
Wenlock Shale). 

(P.R.E.). 


WENLOCK, "UPPER: ...). . 3a si. Silurian : Wenlock Series 
Type-locality : Long Mountain, north-east Montgomeryshire. 


Watts (W.W.), 1885. The Igneous and Associated Rocks of 
the Breidden Hills in East Montgomeryshire and’ West Shropshire, 
Q.J.G.S., 41, 538. Beds of the Long Mountain containing Mono- 
graptus vomerinus var. basilicus, M. priodon, Calymene sp., 
Nuculites [Cucullella], Kionoceras [Orthoceras] angulatum; 
overlying the Lower Wenlock and succeeded by the Lower Lud- 
low Rocks. 


Watts (W.W.), 1890. The Geology of the Long Mountain on 
the Welsh Borders, B.A.A.S. Rep. (Leeds), 817. Includes all 
Wenlock beds of the Long Mountain and contains Cyrtograptus 
linnarssoni, M. flemingii, M. dubius [M. serra]. Underlain by 
Purple Shales of Llandovery age. Jones (O.T.), 1947. The Geo- 
logy of the Silurian rocks west and south of the Carneddau 
Range, Radnorshire, Q.J.G.S., 103, 4. Includes the zones C. lin- ~- 
narssoni, C. ellesi [C. rigidus], C. lundgreni. Abundance of M. 
flemingii and absence of M. priodon and M. riccartonensis. 


(P. R. E.). 


t WENLOCKIAN. 


Stated by Srame (L.D.), 1923. The Base of the Devonian, 
with special reference to the Welsh Borderland, G.M., 60, 277, 
to be used ‘in the same sense as the Wenlock Series of Murch- 
ison (1834) ’; it is therefore redundant as a stratal-division. 


(W.F. W.). 


T WENLOCKIAN SERIES ....... Silurian : Wenlock Series 


Jones (O.T.) in Evans (J.W.) and Srussierietp (C.J.), 1929. 
Handbook of the geology of Great Britain, London, 92. The 
Wenlockian (Stamp, 1923) is given Series status, but is redund- 
ant as it is pre-dated by Wenlock Series. 


(P.R.E). 
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WERN QUARRY BEDS ........... Silurian : Ludlow Series 


Type-locality : quarry south of Wern on main Knighton- 
_Penybont road, Radnorshire. 

Hottanp (C.H.) in Lawson (J.D.) et al., 1956. The Ludlovian 
rocks of the Welsh Borderland, A.S., 12, 563-70. Massive or 
thick flaggy siltstones with Fuchsella amygdalina, Chonetes 
striatellus, Camarotoechia nucula and Orthoceras imbricatum. 


Hotianp (C.H.), 1959. The Ludlovian and Downtonian' rocks 
of the Knighton district, Radnorshire, Q.J.G.S., 114, 449-82. Thick 
flaggy siltstones and massive siltstones with, occasionally, very 
thin shaly siltstone partings: a little irregular banding present; 
calcareous beds in the fresher rock. Thickness 120-170 feet. 
Overlain by the Llan-wen Hill Beds. Underlain by the Knucklas 
Castle Beds. 

(J. D. L.). 


T WHARFE GRITS .............. Silurian : Ludlow Series 
Type-area: Upper Wharfedale, Yorkshire. 
Daxyns (J.R.) et al., 1890. Ingleborough, Mem. G.S.G.B. 
Referred to as the Middle Grits — ‘called by Mr. Goodchild 
Wharfe Grits’ (no reference given but may be a manuscript 


name). Underlain by Lower Coniston Flags. 
(J. D. L.). 


t WHETSTONE HORIZON (of the Clwyd Hills) 
Silurian : Ludlow Series 


Type-area: Clwyd Hills, Denbighshire. 
Woops (E.G.) and Crosrretp (M.C.), 1925. The Silurian rocks 
of the central part of the Clwydian Range, @.J.G.S., 81, 170-94. 
Alternative name for the Rhiwisg Beds q.v. which resemble the 
Moughton Whetstones of Austwick, Yorkshire. 
(J. D. L.). 


WHITCLIFFE BEDS, LOWER .... Silurian : Ludlow Series 
Type-locality : Whitcliffe, on right bank of River Teme at 
Ludlow, Shropshire. i 
Hortan (C.H.), Lawson (J.D.) and Watmstey (V.G.), 1959. 
A revised classification of the Ludlovian succession at Ludlow, 
Nature, Lond., 184, 1037-39. Irregularly-bedded, massive or 
thickly flaggy, olive-grey to dusky-yellow, calcareous siltstones, 
with occasional calcareous nodules and contorted siltstones at the 
top. Fossils are not abundant. Many of the brachiopods character- 
istic of the Leintwardine Beds have disappeared and Mollusca 
have become important. These beds are the Lower Whitcliffe or 
Rhynchonella Flags of ELLES and Stater. Thickness approximately 


12 
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(Whitcliffe Beds, Lower, continued) 


80 feet. Overlain by the Upper Whitcliffe Beds. Underlain by the 
Upper Leintwardine Beds. Fossils comprise Camarotoechia [Rhyn- 
chonella] nucula (common), Chonetes striatellus (small form 
commonest), Dayia navicula (common in certain beds only), 
Fuchsella [Orthonota] amygdalina, Michelinoceras [Orthoceras] 
imbricatum and Serpulites longissimus. 


(J.D. L.). 


WHITCLIFFE BEDS, UPPER ..... Silurian : Ludlow Series 


Type-locality : Whitcliffe, on right bank of River Teme at 
Ludlow, Shropshire. 


Horano (C.H.), Lawson (J.D.) and Watms.ey (V.G.), 1959. 
A revised classification of the Ludlovian succession at Ludlow, 
Nature, Lond., 184, 1037-39. Well-bedded, flaggy, light olive-grey 
to dusky yellow, calcareous siltstones, with shelly limestone bands. 
Fauna similar to that of the Lower Whitcliffe Beds but brachio- 
pods have become abundant. These are the Upper Whitcliffe or 
Chonetes Flags of ELLES and SLATER. Thickness approximately 
100 feet. Overlain by the Ludlow Bone-Bed and the Downton 
Castle Sandstone. Underlain by the Lower Whitcliffe Beds. Faunal 
list: Camarotoechia [Rhynchonella] nucula (common), Chonetes 
striatellus (common), Dalmanella lunata (common), Beyrichia 
kloedeni var. torosa, Fuchsella [Orthonota] amygdalina, Pteron- 
itella cf. retroflexa, Michelinoceras [Orthoceras] bullatum and 
Serpulites longissimus. 

(J: DIL): 


WHITCLIFFE FLAGS, LOWER .... Silurian : Ludlow Series 

Type-locality : Whitcliffe section, Ludlow, Shropshire. 

Erres (G.L.) and SrLatTER (1.L.), 1906. The Highest Silurian 
rocks of the Ludlow District, Q.J.G.S., 62, 195-222. Calcareous 
blue flags, with Camarotoechia [Rhynchonella] nucula dominant : 
concretion band at top. Thickness 110-120 feet. Lower member of . 
Upper Ludlow Group. Overlain by Chonetes Flags and underlain 
by Dayia Shales. Alternative name for Rhynchonella Flags of 
Ludlow, Shropshire q.v. and used as such by original authors. 
Characteristic fossils: see list under Rhynchonella Flags. 


(J. D. L.). 


WHITCLIFFE FLAGS, UPPER .... Silurian: Ludlow Series 
Type-locality : Whitcliffe section, Ludlow, Shropshire. 


Alternative name for Chonetes Flags of Ludlow, Shropshire 
q.v., and used as such by the original authors. 


Erres (G.L.) and Sater (I.L.), 1906. The Highest Silurian 
rocks of the Ludlow District, Q@.J.G.S., 62, 195-222. Calcareous 
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flags and shales with Ludlow Bone-Bed at the top. Chonetes 
_Striatellus [C. striatella] is the predominant fossil, with a thin 
horizon of Spirifer elevata mut. at the top. Thickness 150-160 
feet. Upper member of the Upper Ludlow Group. Overlain by 
Downton Castle Sandstone and underlain by Lower Whitcliffe 
_ Flags. Also referred to as Chonetes Flags and Chonetes Beds; 
in the fossil lists, however, the term Chonetes Beds is used to 
cover only the lower part of the Chonetes Flags (Da), elsewhere 
referred to as the Lower Chonetes Beds. Characteristic fossils: 
see Chonetes Flags. 
The Ludlow Bone-Bed is now regarded as the base of the 
Downton Series and is presumably to be excluded from the Lower 
| Whitcliffe Flags. Sramp (L.D.), 1923. The Base of the Devonian 
with special reference to the Welsh Borderland, G.M., 60, 276-82, 
331-36, 367-72, 385-410, and Wuire (E.I.), 1950. The Vertebrate 
Faunas of the Lower Old Red Sandstone of the Welsh Borders, 
B.M. Geol. Bull., 1 (3), 51-67, Lit. 
(J. D. L.). 


WILSONIA SHALES (of Builth) ... Silurian : Ludlow Series 
Type-locality : Builth Wells, Breconshire. 


Srraw (S.H.), 1937. The Higher Ludlovian rocks of the Builth 
District, Q.J.G.S., 93, 406-56. Black shales with sandy laminae 
becoming thicker and often lenticular towards the top; contorted 
beds common in the lower beds. Occasional thin limestone - 
lenticles throughout. Sphaerirhynchia [Wilsonia] wilsoni and 
S. aff. davidsoni abundant. Overlain by Orthonota Mudstones and 
underlain by Cyrtoceras Mudstones. Classified in the Lower 
Ludlow Stage and lower part of the Aymestry Stage. Includes 
the following faunal subdivisions in ascending order: (1) Pterinea 
tenuistriata Beds, (2) ‘ Atrypina’ Beds, (3) Lingula lata Beds. The 
following fossils are common throughout: S. wilsoni, S. aff. da- 
vidsoni, Dalmanella orbicularis, Dayia navicula, Atrypa reticularis, 

_ Whitfieldella didyma, Camarotoechia [Rhynchonella] nucula, 
Delthyris [Spirifer] cf. elegans. Not to be confused with the 
Wilsonia wilsoni Grits of Kerry q.v. 

(J. D. L.). 


WILSONIA WILSONI GRITS (of Kerry) 
Silurian : Ludlow Series 


Type-locality : Kerry district, Montgomeryshire. 

Earr (J.R.), 1938. The Higher Silurian rocks of the Kerry 
District, Montgomeryshire, Q.J.G.S., 94, 125-60. Soft, smooth- 
fracturing shales with numerous ribs of hard, calcareous, blue- 
hearted grit, with rilled and hummocked under-surfaces. The two 
most characteristic fossils found in the group are Sphaerirhynchia 
[Wilsonia] wilsoni and Chonetes laevigata. 

Earp (J.R.), 1940. The Geology of the south-western part of 
Clun Forest, Q.J.G.S., 96, 1-11 (Map showing distribution of the 
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formation to the south of the type-area). The upper three-quarters © 
of the Wilsonia Grits pass south-westwards into contorted mud- 
stones with bands of normal grey shale. Thickness 2500 feet. — 
Overlain by Monograptus leintwardinensis Shales and underlain 
by Lower Ludlow graptolitic shales. Common fossils: S. wilsoni, 
C. laevigata, Chonetes minima, Dalmanella orbicularis, Dayia 
navicula, Leptostrophia filosa (lower part), Shaleria [Brachyprion] 
ornatella (upper part), Pterinea tenuistriata (upper part); grap- 
tolites are common in the lower 600 feet or so (for example, 
Monograptus colonus, M. scanicus, M. tumescens, M. bohemicus) 
but less common in the upper part (mainly spinose forms). 


(J. D. L.). 


+ WINDER GRIT BAND .......... Silurian : Ludlow Series 
Type-locality : Winder, ł mile north of Sedbergh, Yorkshire. 


AVELINE (W.T.) and Hucues (T. McK.), 1872. Kendal, Sed- 
bergh, Bowness and Tebay, 1st Ed., Mem. G.S.G.B. Coarse grit, 
20 feet thick, 1200 feet above the base of the Coniston Grits with 
numerous fossils including Chonetes striatellus [C. lata], Dayia 
[Rhynchonella] navicula and corals. 


(J. D. L.). 


+ WINDERMERE ROCKS (Grits) ... Silurian : Ludlow Series 


Type-area: Lake Windermere, Westmorland and north Lan- 
cashire. 

Superseded (in part) by Coniston Grits and Bannisdale Slates 
qq.v. 

SHarRPE (D.), 1842. Sketch of the Geology of the south of 
Westmoreland, P.G.S., 3, 602-8. Windermere Rocks introduced to 
replace Blawith Slate q.v. and consisting of three divisions, lowest, 
middle and upper. Thickness probably exceeds 5000 feet. Overlain 
by division called ‘Ludlow Rocks’ and underlain by Blue Flag- 
stone Rock. 

SEDGWIcK (A.), 1845. On the comparative classification of the i 
fossiliferous strata of North Wales with the corresponding de- 
posits of Cumberland, Westmorland and Lancashire, Q.J.G.S., 1, 
442-50. Windermere Rocks (Grits) apparently restricted to the 
‘coarse slates, flags and grits? above the Coniston Grits and 
Ireleth Slates but below the Upper Ludlow. Sepewrck later (1846, 
Q.J.G.S., 2, 106-31) dropped the name and put the beds in his 
Ireleth Slate group q.v. as the fourth and topmost division. 


(J.D. L.). 


+ WINDERMERE ROCKS, LOWEST DIVISION 
Silurian : Ludlow Series 


Type-area: Lake Windermere, Westmorland and north Lan- 
cashire. ) 
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SHarRPE (D.), 1842. Sketch of the Geology of the south of 
Westmoreland, P.G.S., 3, 602-8. Grey schistose grits and argil- 
laceous slates, containing thin beds of limestone on the banks 


- of Coniston Lake. Overlain by middle division of Windermere 


Rocks, underlain by Blue Flagstone Rock. 
(J. D. L.). 


+ WINDERMERE ROCKS, MIDDLE DIVISION 
Silurian : Ludlow Series 


Type-area: Lake Windermere, Westmorland and north Lan- 
cashire. 


SHARPE (D.), 1842. Sketch of the Geology of the south of 
Westmoreland, P.G.S., 3, 602-8. Hard argillaceous rocks, usually 
striped or banded grey, blue or white, and sometimes brown; 
contains also beds of soft shale and hard grits. Overlain by Upper 
division and underlain by Lowest division of the Windermere 
Rocks. 

(J.D. L.). 


+ WINDERMERE ROCKS, UPPER DIVISION 
Silurian : Ludlow Series 


Type-area : Lake Windermere, Westmorland and north Lan- 
cashire. 


SHARPE (D.), 1842. Sketch of the Geology of the south of 
Westmoreland, P.G.S., 3, 602-8. Hard, compact, purplish grey- 
wacke, little affected by cleavage : distinguished from the Ludlow 
rocks above only by the absence of fossils. Overlain by the 
Ludlow Rocks, underlain by the Middle division of the Winder- 


mere Rocks. 
(J. D. L.). 


WOODLAND BEDS .... Silurian : Llandovery Series, Lower 


Type-locality : coast sections at Shalloch Forge and Woodland 
Point, south-south-west of Girvan, Ayrshire. 


LapwoRrTtH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
637-44, 660, maps. Conglomerates, grits, flags, shales and lime- 
stones. Thickness 200 ft. Included in Saugh Hill Group (Newlands 
Series). Subdivided into (1) Craigskelly Conglomerate, (2) Wood- 
land Limestone and Coralline Limestone and (3) Diplograptus 


modestus Shales. Rest unconformably on Barren Flagstones 


(Ardmillan Series). Overlain by quartz-conglomerates belonging 
to the Scart Grits. 


Distribution : Girvan district, Ayrshire. 
(M. L. K. C.). 
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WOODLAND LIMESTONE 
Silurian: Llandovery Series, Lower | 


Type-locality : Woodland Point (or Black Neuk), south- 
south-west of Girvan, Ayrshire. f 


LapwortH (C.), 1882. The Girvan succession, Q.J.G.S., 38, 
642-3, 660, fig. 27, map. The Woodland Limestone (or Lower 
Pentamerus Limestone) consists of about 30 ft. of highly cal- 
careous flagstones or limestones, in beds which vary from an inch 
to a foot in thickness, and are almost made up of organic remains 
such as Clorinda undata [Pentamerus oblongus], Stricklandia 
[Stricklandinia] lens, ‘Strophomena grandis’, Atrypa imbricata, 
A. reticularis, Holopella, Scutellum [Bronteus], Encrinurus mul- 
lochensis [E. punctatus], and a host of corals, encrinites and 
Orthocerata. Calcareous flags and shales occur beneath the lime- 
stone, and soft, green, fossiliferous, calcareous shales above. In- 
cluded in Woodland Beds (Saugh Hill Group). Overlain by 
Diplograptus modestus Shales. Considered to be equivalent to the 
Coralline Limestone q.v. of Shalloch Forge. i 

Faunal lists were given by Pracu (B.N.) and Horne (J.), 1899. 
The Silurian rocks of Britain, 1, Scotland, Mem. G.S.G.B., 542- 
3, and many brachiopods from Woodland Point were described 
and figured by Reep (F.R.C.), 1917, T.R.S.E., 51, 795 et seqq. 
Jones (O.T.), 1921, Q.J.G.S., 77, 156-7, regarded these rocks as 
belonging to the atavus Zone and possibly part of the succeeding 
acinaces Zone. 


Distribution : Girvan district, Ayrshire. 
M. L. K. C.). 


WOOLHOPE BEDS t oitan Silurian : Wenlock Series 


Type-locality : Marloes Bay, south-east of Milford Haven, 
Pembrokeshire. 


CANTRILL (T.C.) et al., 1916. South Wales Coalfield, XII, 
Milford, Mem. G.S.G.B., 53, 62. Term used to describe lower group 
of Coralliferous Series without further definition. 


PRINGLE (J.) and Georce (T.N.), 1948. British Regional | 
Geology: South Wales, 39. Coralliferous Series equivalent to 
Woolhope Limestone, inferring Woolhope Beds are of similar age 
to the Woolhope Limestone. 


(P. R. E.). 


WOOLHOPE LIMESTONE ....... Silurian : Wenlock Series 


Type-locality : Haugh Wood, north-west of Woolhope, Here- 
fordshire. 


Murcuison (R.I.), 1839. The Silurian System..., London, 429. 
The flaggy limestone lying above the ‘Caradoc Sandstone’ and 
considered to belong to the ‘Caradoc Formation’. : 
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Murcuison (R.I.), 1854. Siluria..., London, 106. Included in 
the Wenlock formation, alternatively named Lower Wenlock 
Limestone. GARDINER (C.I.), 1927. The Silurian Inlier of Woolhope 


_ (Herefordshire), Q.J.G.S., 83, 503, 505. Limestone bands with thin 


layers of sandy shales with a central massive blue limestone and 
overlain by the Wenlock Shale. Fauna p. 522. Pocock (R.W.), 
1930. The Petalocrinus Limestone Horizon at Woolhope (Here- 
forshire), Q.J.G.S., 86, 53. 120 ft. thick. Underlain by Transition 
Beds (Llandovery). Map p. 62. 

ŒR E): 


WOOLHOPE LIMESTONE AND SHALE 
Silurian : Wenlock Series 


Ramsay (A.C.), 1866. The Geology of North Wales, Mem. 
G.S.G.B., 3, 3. Term used for Woolhope Limestone (MurcmIson, 
1854). 

(P. R. E.). 


WOOLHOPE SHALES .. Silurian : Llandovery Series, Upper 


Type-locality : Malvern Tunnel, about 4 mile south-west of 
Upper Wyche, Malvern Hills, Herefordshire and Worcestershire. 


Symonps (W.S.) and Lampert (A.), 1861. On the sections of 
the Malvern and Ledbury Tunnels (Worcester and Hereford 
Railway), and the intervening line of railroad, Q.J.G.S., 17, 154-5, 
158. Shales occurring between the Llandovery rocks and the 
Woolhope Limestone. 


Groom (T.T.), 1910. In Geology in the Field, Geol. Assoc. 
Jubilee Vol., 704, 706. The Woolhope Shales consist of green 
and purple shales with thin bands of limestone. Thickness hardly 
more than 100 ft. in most places. Underlain by Wych Beds and 
overlain by Woolhope Limestone. 

These shales are generally regarded as being the topmost 
Upper Llandovery beds in the Malvern district. Pocock (R.W.), 
1930, @.J.G.S., 86, 60, stated that the Petalocrinus Limestone 
occurs in the Woolhope Shales at The Wyche. 


Distribution : Malvern district, Herefordshire and Worcester- 


shire. 
(M. L. K. C.). 


WYCH BEDS iore Silurian : Llandovery Series, Upper 
Type-locality : near Upper Wyche, Malvern Hills, Hereford- 


' shire and Worcestershire. 


Groom (T.T.), 1910. Geology in the Field, Geol. Assoc. Jubilee 
Vol., 704, 706-7. The Wych Beds, in the weathered condition in 
which they are usually seen, consist mainly of yellowish to pale 
brownish-grey sandstones, frequently platy or flaggy, with inter- 
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stratified shales. Thickness about 500 ft. Included in May Hill 


Sandstone. Underlain by Cowleigh Park Beds and overlain by 


Woolhope Shales. Fauna includes Favosites gothlandicus var. — 


multipora [F. multipora], Cornulites serpularius, Dinobolus david- 


soni, Pentamerus oblongus [P. laevis], Stricklandia [Stricklan- — 


dinia] lens, Leptaena rhomboidalis, Plagiorhyncha [Rhynchonella] 
decemplicata, Meristina furcata, Hedeina [Spirifer] crispa, Atrypa 
reticularis and Encrinurus punctatus. 

This term had previously been used by Hucues (T. McK.), 
1894, P. Chester S.N.S., 4, 142, but without being defined. 


Distribution : Malvern district, Herefordshire and Worcester- 
shire. 
(M. L. K. C.). 


Y FRON-WERTH BEDS .......... Silurian : Ludlow Series 
Type-area: Clwyd Hills, Denbighshire. 


Woops (E.G.) and Crosrretp (M.C.), 1925. The Silurian rocks 
of the central part of the Clwydian Range, Q.J.G.S., 81, 170-94. 
Grey hard sandy flags yielding Monograptus vulgaris, M. nilssoni 
and M. varians. Included in the zone of Monograptus nilssoni. 
Overlain by the Bwlch-pen-Barras Beds. 
(J.D.L.). 


YARTLETON BEDS .... Silurian: Llandovery Series, Upper 


Type-locality : near Yartleton Farm, about 4 mile north-west 
of the summit of May Hill, Gloucestershire and Herefordshire. 


GARDINER (C.I.), 1920. The Silurian rocks of May Hill, P. 
Cottes. N.F.C., 20, 187, 197-8, map. Fine yellow sandstones, 
moderately fissile; somewhat shaly below, and containing cal- 
careous layers in the upper part. Thickness about 470 ft. Included 
in Upper Llandovery or May Hill Sandstone. Underlain by 
Huntley Hill Beds and overlain by Woolhope Limestone. Fauna 
includes Palaeocyclus porpitus [P. praeacutus], Rhabdocyclus 
[Lindstrémia] binus, Tentaculites anglicus, Cornulites serpularius, 
Stricklandia [Stricklandinia] lens, S. [Stricklandinia] lirata, Lep- 
taena rhomboidalis, Brachyprion [Stropheodonta] compressus, 
Chilidiopsis [Schuchertella] pecten, Eospirifer radiatus [Spirifer 
plicatellus var. radiatus], Atrypa reticularis and Poleumita [Ho- 
riostoma] globosum. 


Lawson (J.D.), 1955, Q.J.G.S., 111, 88, map, stated that the ` 
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highest strata of the Yartleton Beds become fine-grained and 
calcareous, and include the Petalocrinus Limestone. 


E. Distribution : May Hill Inlier, Gloucestershire and Hereford- 
shire. 


M. L. K. Cy, 


YSTRAD MEURIG GRITS 
Silurian : Llandovery Series, Middle 


Type-locality : near Ystrad Meurig, Cardiganshire. 


Jones (O.T.), in Evans (J.W.) and Stupsierievp (C.J.), 1929. 
Handbook of the geology of Great Britain, London, 98. A great 
thickness of coarse massive grits and interbedded thin shales. 
Included in the lower part of the Middle Llandovery. These rocks 
are known also as the Strata Florida Grits q.v. 


Distribution : Ystrad Meurig district, Cardiganshire. 
(M. L. K. C.). 


YSTWYTH STAGE ..... Silurian : Llandovery Series, Upper 


Type-area: Pont Erwyd district, east of Aberystwyth, 
Cardiganshire. 


Jones (O.T.), 1909. The Hartfell-Valentian succession in the 
district around Plynlimon and Pont Erwyd (North Cardigan- 
shire), Q.J.G.S., 65, 468, 506-20, map. Mudstones with shales and 
grits, containing a graptolitic fauna. Thickness shown in gener- 
alized succession as being about 3000 ft. Underlain by Pont Erwyd 
Stage. Subdivided into (1) Devil’s Bridge Group, (2) Myherin 
Group and (3) Rhuddnant Group. The Aberystwyth Grits, which 
crop out to the west of the Pont Erwyd district, are considered 
to occupy a high horizon in the Ystwyth Stage. 

Throughout a considerable area in Central and North Wales 
this term has been used for rocks belonging to part of the Upper 
Llandovery. In the following areas to the north of the Pont Erwyd 
district the Ystwyth Stage is represented by pale mudstones and 
shales with numerous thin laminated grit bands, but in none of 
these areas have the subdivisions of the stage been mapped: 
Machynlleth (Jones (O.T.) and Pucu (W.J.), 1916, Q.J.G.S., 71, 
365, map), Towyn and Abergynolwyn (Jemu (R.M.), 1926, Q.J.G.S., 
82, 481, map), Corris and Aberllefenni (PucH (W.J.), 1923, 
Q.J.G.S., 79, 531, map), Dinas Mawddwy (PucH (W.J.), 1928, 
Q.J.G.S., 84, 366-7, map), and Llanymawddwy (Pucu (W.J.), 1929, 
Q.J.G.S., 85, 283-6, map). 

The lowest zone of the Ystwyth Stage in Merioneth is con- 
sidered to be that of Monograptus turriculatus (Puen (W.J.), 1928, 
Q.J.G.S., 84, 367; idem, 1929, Q.J.G.S., 85, 285), and this is in 
accordance with the view of Jones (O.T.), 1909, Q.J.G.S., 65, 529, 
that the Devil’s Bridge Group of Pont Erwyd corresponds in 
general to the Brynmair Group of Tarannon. The upper limit 
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wyth Stage is less definite : Jones ( 


te 530, doubtfully correlated the Rhuddnant C p 
of the Talerddig Grits (griestonensis Zone) of Tarannon; À 
ES (O.T.) and Pucu (W.J.), 1935, P.G.A., 46, 280-1, suggested 
the Aberystwyth Grits belong in the main to a lower strati- 
graphical level than the Talerddig Grits. 
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STRATIGRAPHICAL INDEX 


Pre-Cambrian: Longmyndian and Silurian : Llandovery Series: 
Longmynd and Gwastaden Rocks. 


Ordovician and Silurian : South Girvan Group. 


Ordovician and Silurian : Llandovery Series : Cambro-Silurian 
Group; Dalveen Group; Moffat Group; North Girvan Group. 


Ordovician: Bala Series and Silurian: Llandovery Series: 
Beili Tew Grits and Shales; Caio Group; Llathige Shales and 
Mudstones. 


Ordovician : Caradoc and Ashgill Series and Silurian: Llan- 
dovery Series: Anthracitic Schists; Black Shales (of Scot- 
land); Moffat Series; Moffat Terrane. 


Ordovician : Caradoc Series and Silurian : Llandovery Series : 
Caradoc Sandstone; Horderley and May Hill Rocks. 


Ordovician : Ashgill Series and Silurian: Llandovery Series: 
Plynlimon Grits; Plynlimon Group. 


Silurian System: Page 6. 


Silurian : Denbighshire Series, Lower Division; Irregular Mottled 
Mudstones; Llandovery Series; Lletty Grit; Ludlow Series 
(Formation, Rocks); Salopian Formation (Series); Valentian 
Series; Wenlock Series. 


Silurian, Lower: Page 230. 
Silurian, Middle: Page 230. 
Silurian, Upper: Page 231. 


Silurian : Llandovery Series : Page 128; Ampyzx aloniensis Zone; 
Barren Band; Barren Shales (of Pembrokeshire); Birkhiil 
Shales; Birkhill Stage; Black Shales (of the Lake District); 
Cardiganshire Group; Cloddiau Group; Clynmarch Grits and 
Shales; Coniston Mudstones; Conwil Grits; Daer Group; 
Encrinurus punctatus Zone; Encrinurus Zone; Fron Frys 
Slates; Garpel Group; Graptolite Shales; Graptolitic Mud- 
stones; Grey Slates; Gyffin Shales; 

Llandovery-Tarannon Formation; Llansawel Group; Lugate 
Group; May Hill Group; May Hill Series; Metalliferous Slate 
Group; Moffat Shales, Upper; Monograptus clingani Band; 
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Monograptus fimbriatus Zone; Newlands Series; Palaeo- 
silurian; Pengelli Shales; Pont Erwyd Stage; Saugh Hill Grits; 
Saugh Hill Group; Scart Grits; Shon Nicholas Conglomerate; 
Skelgill Beds; Skelgill Beds, Lower; Skelgill Beds, Middle; — 
Skelgill Beds, Upper; Stockdale Shales; Upper Anthracite; 
Upper Caradoc. 


Silurian: Llandovery Series, Lower: Page 133; Acuminatus 
Shales; Akidograptus acuminatus Zone; Allt-géch Grit; 
Atrypa flexuosa Zone; Basal Conglomerate; Basement Beds 
(of Pembrokeshire); Blaenyewm Conglomerate; Cartlett 
Beds; Cerig Gwynion Grits; Cethings Sandstone; Clywedog 
Stage, Lower; Coralline Limestone; Craigskelly Conglomer- 
ate; Cwmere Group; Dimorphograptus confertus Zone; Di- 
morphograptus swanstoni Zone; Diplograptus modestus Flags; 
Diplograptus modestus Shales; Diplograptus modestus Sub- 
zone; Diplograptus modestus Zone; Drygarn Conglomerate; 
Dyffryn Flags; Eisteddfa Group; Fachdre Beds; 

Gasworks Mudstones; Gasworks Sandstone; Glenwells 
Shales; Glyptograptus persculptus Band; Glyptograptus per- 
sculptus Mudstones; Glyptograptus persculptus Zone; Graig- 
wen Sandstone; Gwestyn Formation; Haverford Stage; High 
Mains Sandstone; Meristina crassa Sandstone; Micaceous 
Flags and Grits; Monograpti Beds; Monograptus acinaces 
Zone; Monograptus atavus Zone; Monograptus Beds; Mono- 
graptus cyphus Band; Monograptus cyphus Zone; Mono- 
graptus spp. Beds; Monograptus triangulatus Band; Mono- 
graptus triangulatus var. Band; Monograptus triangulatus 
Zone; Mottled Beds; Mulloch Hill Conglomerate; Mulloch 
Hill Group; Mulloch Hill Sandstone; 

Newlands Pentamerus Grits; Orthograptus vesiculosus ~ 
Zone; Pentamerus undatus Beds; Persculptus Mudstones; 
Powis Castle Conglomerate; Ptilograptus Shales; Rhés-fawr 
Sandstone; Rottenstone Beds; St. Martin’s Beds; St. Martin’s 
Cemetery Beds; St. Martin’s Mudstone; Woodland Beds; 
Woodland Limestone. 


Silurian: Llandovery Series, Lower and Middle: Birkhill 
Shales, Lower; Clywedog Stage; Clywedog Stage, Upper; 
Ddôl Shales; Dolgadfan Group; Glenshalloch Shales; Gwas- 
taden Group; Monograptus communis Zone; Monograptus 
gregarius Zone; Newlands Beds; Rheidol Group; Triang- 
ulatus Beds. 


Silurian: Llandovery Series, Middle: Page 134; Argenteus 
Mudstones; Calcareous Nodule Beds; Cephalograptus cometa 
Band; Cephalograptus cometa Zone; Convolutus Beds; Diplo- 
graptus magnus Band; Diplograptus magnus Mudstones; 
Diplograptus magnus Zone; Gigrin Mudstones; ‘ Green 
streak’; Monograptus argenteus Zone; Monograptus con- 
volutus Band; Monograptus convolutus Zone; Monograptus 
decipiens Band; Monograptus leptotheca Band; Monograptus ` 
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leptotheca Mudstones; Monograptus leptotheca Zone; Mono- 
graptus regularis Zone; Pale Grey Mudstones; Phacops glaber 
Zone; Phacops Zone; Strata Florida Grits; Ystrad Meurig 
Grits. 


Silurian: Llandovery Series, Middle and Upper: Birkhill 
Shales, Upper; Castell Group; Derwen Group; Frongéch 
Formation; Halli Beds; Twymyn Group. 


Silurian: Llandovery Series, Upper: Page 135; Abbotsford 
Flags; Aberystwyth Grits (Group); Acidaspis erinaceus Zone; 
Ardwell Group; Arenaceous Beds; Bannock Rock; Bargany 
Group; Barren Basement Shales; Basement Beds (of Shrop- 
shire); Basement Grit; Blackwood Beds; Blaen Myherin 
Mudstones; Bridgend Flags; Browgill Beds; Browgill Beds, 
Lower; Browgill Beds, Upper; Brynmair Shales and Mud- 
stones; Buckholm Sandstones; Buttington Shales; 

Caban Conglomerates; Caban Group; Caerau Mudstones; 
Calostylis Limestone; Camregan Grits, Upper; Camregan 
Group; Camregan Limestone; Canaston Beds; Caradoc Con- 
glomerate; Cefn Group; Chonetes minimus Band; Climaco- 
graptus extremus Band; Conglomerate Series; Cowleigh 
Park Beds; Crenulatus Beds; Crossopodia Shales; Cwm-yr- 
Aethnen Shales; Cwmystwyth Grits; Cyrtograptus grayae 
Band; Cyrtograptus grayae Mudstones; Cyrtograptus grayae 
Zone; Damery Beds; Deerhope Siltstones; Devil’s Bridge 
Group; Dingle Conglomerate; Dolgau Mudstones; Dolwen 
Mudstones; Drumyork Flags; 

Eastnor Red Shale; Ellwand Slate; Encrinite Grit; Fishpool 
Farm Grits; Gafallt Beds; Gafallt Shales; Gala Grits; Gala 
Group; Gala or Queensberry Terrane; Gala Stage; Gala- 
Tarannon; Gelli Shales; Glenfoot Beds; ‘Government Rock’; 
Green and Purple Shales; Green Cleuch Siltstones; Green 
Mudstones, Lower; Green Mudstones, Upper; Grey Grits; 
Grieston Slates; Gutterford Burn Flagstones; Haugh Wood 
Beds, Lower; Haugh Wood Beds, Upper; Hawick Rocks; 
Hendy Farm Shales; Henley Conglomerate; Henshaw Silt- 
stones; Hollies Limestone; Hughley Shales; Huntley Hill 
Beds; 

Intermediate Shales (of Rhayader); ‘Jacob’s Stones’; 
Kenley Grit; Knock Beds; Large Flag Series; Llanidloes 
Stage; Lower Conglomerate; Lower Trap; May Hill Sand- 
stone; Middle Purple Mudstones; Millin Stage; Miss Phillips’s 
Conglomerate; Moelfre Group; Monograptus clingani Horizon; 
Monograptus crenulatus Zone; Monograptus crispus Zone; 
Monograptus exiguus Zone; Monograptus griestonensis Zone; 
Monograptus halli Band; Monograptus halli Zone; Mono- 
graptus sedgwicki Band; Monograptus sedgwicki Beds; Mono- 
graptus sedgwicki Grits; Monograptus sedgwicki Mudstones; 
Monograptus sedgwicki Zone; Monograptus tenuis Band; 
Monograptus turriculatus Zone; Myherin Group; 

Norbury Limestone; North Esk Spheroidal Greenish-Brown 
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Sandstone; Oldchapel Mudstones; Palaeocyclus Band; Pale 
Mudstone Group; Pale Shales; Pale Slates; ‘Paste Rock’; 
Penkill Flags; Penkill Greywackes; Penkill Group; Pen- 
tamerus Beds; Pentlandian; Petalocrinus Limestone; Phacops | 
elegans Zone; Pink Grit; Pinstane Conglomerate; Priodon 
Flags and Grits; Protovirgularia Flags and Grits; Purple 
Shales (of Ayrshire); Purple Shales (of Shropshire); Pysgotwr 
Grits; Queensberry Grits; 

Rastrites Band; Rastrites maximus Band; Rastrites maxi- 
mus Mudstones; Rastrites maximus Zone; Retiolites or 
Priodon Flags; Rhayader Pale Shales; Rhayader Slates; 
Rhuddnant Grits; Rhuddnant Group; Rhuddnant Shales; 
Rhynchonella Grits; Rosemarket Stage; Rubery Sandstone; 
Rubery Shales; Selkirk Beds; Spengill Limestone; Stricklan- 
dinia Beds; Talerddig Grits; Tarannon Series; Tarannon 
Shales; Tentaculite Grit; Thornilee Slates; Tortworth Beds; 
Ty-draw Slates; Upper Conglomerate; Upper Henshaw Silt- 
stones; Upper South Welsh Slate Group; Upper Trap; Uzma- 
ston Beds; Woolhope Shales; Wych Beds; Yartleton Beds; 
Ystwyth Stage. 


Silurian: Llandovery Series and Wenlock Series: Upper 
Girvan Rocks. 


Silurian: Llandovery Series, Upper and Wenlock Series: 
Coralliferous Series; Dailly Series. 


Silurian: ? Llandovery Series, Upper or ? Wenlock Series: 
Ruthery Head Breccia. 


Silurian : ? Llandovery Series to ? Ludlow Series : Stonehaven 
Beds. 


Silurian: Valentian Series: Page 248. 
Llandoverian: Page 128. 
Silurian: Salopian Series: Page 225. 


Silurian : Wenlock Series : Page 253; Acidaspis Limestone; Aust- 
wick Flags; Austwick Flags and Grits; Austwick Grit; Balmae 
Group; Barr Limestone; Basement Beds (of Dudley); Bastard 
Slates; Benarth Flags and Grits; Berllan Beds; Blair Shales; 
Brathay Flags; Buildwas Beds; Caer Drewyn Grit; Coal- 
brookdale Beds; Coalbrookdale Beds, Lower; Coalbrookdale 
Beds, Middle; Coalbrookdale Beds, Upper; Coldwell Beds, 
Lower; Cyrtograptus ellesi Zone; Cyrtograptus linnarssoni 
Zone; Cyrtograptus lundgreni Zone; Cyrtograptus murchisoni 
ae Cyrtograptus rigidus Zone; Cyrtograptus symmetricus 

one; 

Denbighshire Grits; Denbighshire Grits and Flags; Den- 
bighshire Grit and Shale Group; Denbighshire Grit Series; 
Denbighshire Slates; Dudley Limestone; Fynyddog Grits; 
Gorsley Limestone; Intermediate Shale (of Dudley), Ledbury ` 
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Marble; Limestone, Lower; Limestone, Upper; Little Lime- 
stone; Lletty Beds; Lower or Thick Measures; Moel Ferna 
Slates; Monograptus flemingii Beds; Monograptus riccarton- 
ensis Zone; Monograptus testis Zone; Moughton Whetstones; 

Nantglyn Flags, Lower; Nant-ysgollen Shales; Nash Lime- 
stone; Nodular Beds; Passage Beds (of Dudley); Pegwyn 
Mudstones and Grits; Pen-y-glog Flags (or Slates); Pen-y- 
glog Grits; Pen-y-glog Group; Pen-y-glog Stage; Pycnactis 
Band; Quarried Limestone, Lower; Quarried Limestone, 
Upper; Raeberry Castle Beds; Rhymney Grit; Riccarton Beds 
(Group); Straiton Beds; Straiton Grits and Conglomerate; 
Thick Limestone; Thin Limestone; Tickwood Beds; 

Upper or Thin Measures; Wenlock and Dudley Rocks; 
Wenlock Formation (Group, Beds); Wenlock Limestone; 
Wenlock Limestone, Lower; Wenlock Limestone Stage; Wen- 
lock Limestone, Upper; Wenlock, Lower; Wenlock Mudstones; 
Wenlock Shale Stage; Wenlock Shales; Wenlock Shales, 
Lower; Wenlock Shales, Middle; Wenlock Shales, Purple; 
Wenlock Shales, Upper; Wenlock, Upper; Wenlockian Series; 
Woolhope Beds; Woolhope Limestone; Woolhope Limestone 
and Shale. 


Silurian : ? Wenlock Series : Blaeberry Burn (‘Trochus’) Beds; 
Logan Water (Pterygotus) Beds; Lynslie Burn Beds; Segg- 
holm Micaceous Flagstones; Shank’s Castle (Ceratiocaris) 
Beds. 


Silurian : Wenlock and Ludlow Series : Blawith Slate; Coldwell 
Beds; Denbigh(shire) Flags (Flagstones); Denbighshire Se- 
ries; Horton Flags (Flagstone); Monograptus dubius Beds; 
Montgomery Flagstones; Sandstone Series (Pembrokeshire) ; 
Veryan Limestones. 


Silurian : Wenlock and ? Ludlow Series: Creseis Flagstone. 
Silurian : Wenlock or Ludlow Series: Ctenodonta Sandstone. 
Silurian : ? Wenlock or ? Ludlow Series: Cowie Fish-Bed. 


Wenlockian: Page 256. 


Silurian : Ludlow Series : Page 145; Acidaspis Zone; Arco Wood 
Flags; ‘ Atrypina’ Beds; Aymestr(e)y Limestone; Aymestry 
Group (Stage); Bailey Hill Beds; Bannisdale Slates (Beds, 
Series); Barren Shales (of Long Mountain); Benson Knott 
Rock; Black Cock Beds; Blaisdon Beds; Lower; Blaisdon 
Beds, Upper; ‘Bluestone Horizon’; Bodfari Beds; Brachio- 
pod-Beds (of the Clwyd Hills); Bringewood Beds, Lower; 
Bringewood Beds, Upper; Brynhyfryd Mudstones; Bryn-y- 
saeson Beds; Bwlch-pen-Barras Beds; 

Calcareous Beds (of Lake District); Cardiola Zone (West- 
morland); Cefn-Goleu Beds; Chonetes Beds, Lower (Clun); 
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Chonetes Beds, Upper (Clun); Chonetes Flags (Beds); Cho- 
netes laevigata Beds; Chonetes striatell[a]us Beds; Chonetes 
striatell[a]us Zone; Chonetoidea grayi Beds; Coldwell Beds, — 
Middle; Coldwell Beds, Upper; Conchidium knightii Zone; — 
Conchidium Limestone; Concretion Band; Coniston Grits; 
Cwm Clyd Beds; Cyrtoceras Mudstones; 

Dalmanella lunata Beds; Dayia navicula Beds (of Kerry); 
Dayia navicula Zone; Dayia Shales (of Clun); Dayia Shales 
(of Ludlow area); Dayia Shales (of the Long Mountain); 
Denbighshire Series, Upper Division; Dinas Bran Beds (Stage, 
Group); Eithinen Beds; Elton Beds, Lower; Elton Beds, 
Middle; Elton Beds, Upper; Firbank Limestones; Flaxley 
Beds, Lower; Flaxley Beds, Upper; Forest Beds, Lower; 
Forest Beds, Upper; Furness Grits; 

Glyn-Dyfrdwy Group (Stage); Grammysia Bed(s); Gribin 
Mudstones; Grove Mudstones; Gypidula galeata Beds; Helm 
Knot Sandstone; Henfryn Sheet (Group); Holopella conica 
Beds; Holopella Grits and Shales; Ireleth Slates; Ireleth 
Slates, Upper; Kendal Group (Flags); Kirkby Moor Flags 
(Rocks); Knucklas Castle Beds; 


Leck Beck Flags; Leintwardine Beds, Lower; Leintwardine 
Beds, Upper; Leintwardine Flags; Leintwardinensis Beds (of 
Denbighshire); Lingula lata Beds; Lingula lata Beds, Lower; 
Lingula lata Beds, Upper; Llanbadoc Beds, Lower; Llan- 
badoc Beds, Upper; Llangerniew Series (Group); Llangibby 
Beds, Lower; Llangibby Beds, Middle; Llangibby Beds, 
Upper; Llansannan Shales; Llan-wen Hill Beds; Longhope 
Beds, Lower; Longhope Beds, Upper; Lower Ludlow Grits; 
Ludlow Limestone; Ludlow, Middle; Ludlow Rock (Beds, 
Formation, Group, Shales, Stage), Lower; Ludlow Rock 
(Beds, Group, Shales, Stage), Upper; N 

Middle Grits (of Wharfedale); Mocktree Shales; Moel 
Fammau Sandstone; Monograptus bohemicus Zone, Lower; 
Monograptus bohemicus Zone, Upper; Monograptus leint- 
wardinensis Shales (of Kerry); Monograptus leintwardinensis 
var. incipiens Zone; Monograptus leintwardinensis Zone; 
Monograptus nilssoni Zone; Monograptus roemeri Zone; 
Monograptus scanicus Zone; Monograptus tumescens Zone; 
Monograptus vulgaris Zone; Nantglyn Flags; Nantglyn Flags, 
Upper; Nant-y-Bache Group (Stage); Oriostoma alata Beds; 
Orthis orbicularis Band; Orthonota Mudstones; 

Passage-Beds (of the Clwyd Hills); Penmachno Beds; 
Pentre Series (Group); Pentre-Dwfr Slates; Phacops obtusi- 
caudatus Zone; Plas newydd Beds; Pterinea tenuistriata Beds; 
Rhiwisg Beds; Rhynchonella Flags (Beds); Rhynchonella 
nucula Beds; Rhynchonella nucula Zone; Roman Camp Beds; 
Sedg(e)ley Limestone; Slab Horizon; Spirifera elevata Beds 
(Shales); Starfish Bed (of Lake District); Striped Flags; 
Studfold Sandstone; Tebay Mudstones; Teiran Beds; Trans- 
ition Beds (of Builth); Tresglen Beds; Trichrag Beds; 

Upper Gritty Beds (of Denbighshire); Upper Slate of ` 
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Kendal (and Kirkby Moor); Vivod Group (Stage); Wern 
Quarry Beds; Wharfe Grits; Whetstone Horizon (of the 
Clwyd Hills); Whitcliffe Beds, Lower; Whitcliffe Beds, Upper; 
Whitcliffe Flags, Lower; Whitcliffe Flags, Upper; Wilsonia 
Shales (of Builth); Wilsonia wilsoni Grits (of Kerry); 
Winder Grit Band; Windermere Rocks (Grits); Windermere 
Rocks, Lowest Division; Windermere Rocks, Middle Division; 
; Windermere Rocks, Upper Division; Y Fron-werth Beds. 


Silurian : ? Ludlow Series : Denbigh Flagstone, Lower; Denbigh 
Flagstone, Middle; Denbigh Flagstone, Upper; Ireleth Slates, 
Lower. 


Silurian: Ludlow Series and Devonian: Downton Series: 
Clunian (Stage). 


_Ludlovian : Page 143. 
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